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1. INTRODUCTION 

In this report we present various test cases to exemplify 
the use of the three-dimensional code employed to calculate 
supersonic flow over blunt bodies. 

Problem formulation, mathematical framework and the over- 
all program logic are presented in a separate report (ref. 1). 
In section 2 of this report we present the input data and answer 
listings for the first test case which is for a 20' half-angle 
cone at lSO angle of attack and a free-stream Mach number of 7. 
Section 3 of this report involves the test case for a cone- 
ogive-cylinder at loo angle of attack and a free-stream Mach 
number of 2.86. A complete listing of the code is given in the 
appendix. 

2. FIRST TEST CASE: CONE 

The first test case is for a 20° half-angle cone at 15' 
angle of attack and a free-stream Mach number of 7 as shown 
below. 



The input data cards required are listed below. Further 
information about the parameters specified on these cards is 
provided in reference 1. Following this list is the input 
data set used for the first test case. 

Card No. Format Variables 

1 815 NSEG: 
KIND: 

Number of segment points. 
Flag for kind of segment. 
0 = sphere or circular ogive 
1 = circular cone 
2 = circular cone with flat cut 
z - station initiating segment. 
r - coord. initiating segment. 
Distance from centerline to flat 
chord, initiating segment. 

+ seg - Angle between straight 
down and DSEG initiating segment. 
Z at center of longitudinal arc. 
r at center of longitudinai arc. 
Radius of longitudinal arc. 

2 8F10.6 ZSEG: 
3 8F10.6 RSEG: 
4 8F10.6 DSEG: 

5 8F10.6 ASEG: 

5a 3F10.6 zc: 
RC: 

RADIUS: 

(Cards 6-11 are read in SUB.INPUT) 

6 

7 3F10.5 PHIFD: 

3~15.6, 
5X,15 

XMACH: 
ALPHA: 
GAMMA: 
NREAL: 

RK: 

RJ: 

Mach number 
Angle of attack (degrees) 
Ratio of specific heats 
0 for perfect gas, -1 for real 
gas (pointed cone starting solu- 
tions are generated internally 
for perfect gas option only). 

Meridional angle about which 
points are clustered. 
Meridional clustering parameter 
(0 for no clustering). 
Radial clustering parameter (0 
for no clustering). 



Card No. 

8 

9 

10 

11 

Format 

515 NIT: 

NIPHI: 

NITER: 

:CONST(4 9 ): 

NCONE: 

3F10.5 CONST(9) : 
CONST(4) : 
CONST (5) : 

515 DISK 1: 

DISK 2: 

TAPE 1: 

TAPE 2: 

NTDSOS: 0 

2F10.5 
315 

ZBS: 

Variables 

ZFLD: 

No. of points between body and 
shock (max = 20) 
No. of intervals in meridional 
direction (max = 36) 
No. of integration steps desired 
(when ZEND is specified set 

NITER to 99999) 
Stepsize is computed every 
ICONST(49) iterations (5 is 
nominal) 

C 
1 for pointed cone solutions, 
2 forall other geometries 

Courant No. (usually 0.9) 
Radial dissipation constant 
LYeridional dissipation constant 

1 reads solution from tape, 2 
writes solution on tape, 3 does 
nothing (logical unit 12) 
1 reads solution from tape, 2 
writes solution on tape, 3 does 
nothing (logical unit 11) 
1 does nothing, 2 stores body 
shape and writes data on tape 
each Z station, 3 writes data 
only (logical unit 9) 
1 does nothing, 2 reads starting 
solution from punched cards, 3 
stores solution on punched cards 
when exiting (logical unit 7). 
If TAPE2 = 1 and DISK 1 and 
DISK 2 = 2 or 3, a pointed cone 
solution will be generated for 
the perfect gas case only 

increment in 2 for 
printing shock and I 
body variables (ZBS 
> ZEND if not desired) print based on 
increment in 2 for 2 station 
printing field vari- 
ables (ZFLD > ZEND 
if not desired) 



ITPRTF: No. of iterations of itera- 
for printing field tions 
variables (ITPRTF 
> NITER if not 
desired) i 

NCASE: If > 0, new case follows 

contains values used in force and moment cal- (The following card 
culations or in shifting the origin of the pointed-cone starting 
solution.) 

Variables 

ITPRTB: No. of iterations 
for printing shock 
and body variables 1 
(ITPRTB > NITER if 
not desired) I 

print based 
on number 

12 5F10.5 
15 

DIAM: Length used in calculating refer- 
ence area; usually maximum 
diameter 

ALENGT: Reference length used in calculat- 
ing moments 

ZREF: Moment reference center 
ZCG : Center of gravity location for 

static margin calculation 
ZSHIFT: The value of Z which corresponds 

to the,starting cone origin: if 
no shift set = 0 

IFANDM: " 
C 

force and moment calculation 
1, no force and moment calculation 

(If starting solution is to be read from punched cards (TAPE 2 = 
2) I the following three cards are read in main program. If 
solution is read from izagnetic storage device, these are not 
required.) 

12a 
I 

5E15.6 XMACH, ALPHA, GAMMA, RK, PHIFD: 
(Defined above) 

12s 
12c 

5E15.6 
315, 
4E15.6 

RJ: (Defined above) 
NIT, NIPHI, NREAL: 

(Defined above) 

PlINF: free stream pressure, real gas 
RlINF: free stream density, option only 

VlINF: free stream velocity, (dimen- 
sional) 

GASCON: gas constant (1716.0 
for air) 



Card No. Format Variables 
-- lr 

[If NREAL.= -1, gas tables are placed here and will be read in 
SUB.RGAS(523 cards for equilibrium air)] 

(If TAPE 2 = 2 punch card starting solution is placed here. The 
first card is the Z station of the starting plane and is fol- 
lowed by flow variables at each node.) 

(The following card(s) is used to change the program control 
variables at preselected longitudinal (z) stations and is read 
in Program MAIN. Atleastone card is required if no modifica- 
tions are asked for. In this case ZALTER should then be > ZEND) 

13 F10.5,12, 
13,F10.5, 
12,13 

ZALTER: Z station where altering occurs 
NITA: New NIT 

NIPHEA: New NIPHI 
RJA: New RJ 
RKA: New RK 

PHFDA: New PHFD 
stepsize determined automati- 

, value of desired constant 
L stepsize 

DISSl: New CONST (4) 
DISS2: New CONST(5) 

NSWCHl: " 
C 

new MacCormack 
1, old MacCormack 

NSWCH5: 0, no entropy relaxation 
1, entropy relaxation 

(The following card is used to initialize the force and moment 
calculations, and is read in SUB.COMPUT. This card is needed 
only if IFANDM = 0. *If NCONE = 2 and IFANDM = 0 this card is 
read before the first card 13, otherwise it is read after all 
card 13's.) 

14 6F12.8 FTX: 
FTY: 

\ 
initial planeforcesin the z, r, 
Cp direction 

FTZ:J 
RMTX : 
RMTY: 

> 

initial plane moments in the z, r, 
4 direction 

RMTZ: 

t - 





A complete output for this test case is now presented. In 
the following, the velocities are made dimensionless with respect 
to the maximum adiabatic velocity, V, = J2y/y-1 l PtJPt, and 
the pressure and density for the complete flow field printout are 
normalized with respect to the free stream stagnation conditions. 
Polar coordinates (z,r,Q) are used with the corresponding velocity 
components (u,v,w). The circumferential index is k, the radial 
index is j (j = 3 indicates the body surface). The output con- 
sists of the following sections: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Printout of the input quantities 

Printout of the free-stream velocity field and the 
computational mesh. TAU is the radial computational 
variable, XI is the normalized physical radial variable 
running from 0 on the body to 1 at the shock. TX1 = 
~(TAU) a (TXI) 
a (XI) t TXIT = a (TAU). ETA is the computational circum- 

a(ETA) ferential variable, DTIL = a(pHI) , DTILE = a(DTIL) 
a(ETA) * 

Intermediate printout of shock and body variables con- 
trolled by card 11. 

Printout of the flow field at the final z station. 

Line-printer plot of the normalized density field at the 
final z station. 

Printout of the shock and body variables at the final z 
station. 

The solution reset to the initial z plane using the 
conical property of the converged flow field. Sections 

4-6 are repeated at z-initial. 

Printout of the force and moment calculations. 
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NXG,KIM 2 1 0 -t 0 0 
ZSEG 
RSEG .363913639.702Y4 -1 1: 
DSEG 0.00000 O.CCC-33 -1 

1: 
-1 

RSEC O.lXCOO 0.00000 -1 -1 -I 

-: 

:: 
:: 

-1 :: 



NAG’4 - l.otxax 
PLPHA - 15.000000 
GAnyI - 1.400 
SIWYI - 20.00 

Z-INITIRL l 

Z-FIN& - mDOx 
PHI-ZERO - 90.06 

NIT - 20 
NIPHZ - II 
KTHDD ORDER - 2 
NITER - 1500 
WRNT - 0 
IPRNT - 1 
NCONE - 1 
NURPRT- 0 
NREAL - 0 

DZ/DT - O.ooO INITIALLY 
DELTA-X l O.DMJ 
DELTA-Y - O.ODD 

DISK1 - 3 
DISK2 - 5 
TAPE1 - 1 
TAPE2 - 1 

PERCENT OF W. STEPSIZE l 

MTHOD - 2 
Iho. cota. - 1 
BE:A-0.000 
D%GA- O.ooO 

PINF - .WlSSsE-OS 

GASCCN- 1.71boE+OS 

K- 3 PHI. o.DDMXx 
K= ‘I PHI- lO.ccmm 
K= 5 PHI= 2o.cXmOO 
K- 6 PHI- SO.czxoDJ 
K- 7 PHI- L(o.lxmOO 
K- 8 PHI. 5o.rxxmD 
I:- 9 WI- 60.C00000 
K - 1G PHI- 7o.x.om3 
K - 11 PHI- 11).Lxm 
K - 12 PHI- 9o.cxmfYJ 
K l 1S PH1-?03.ccmxJ 
K - 111 PtII-11o.ooou)c) 
K l IS PHI-120.cxOcco 
K - lb PHI-lSO.@xKxn 
K - 17 PHI-11(0.mJxco 
K l 10 PHI-lSO.cKxxJDD 
K - 19 PHI-lbO.C33CW 
K - 20 PHI-170.000lxKl 
K - 2: PHI-150.DCWW 

R?+OIN - .26oaecE-02 

UIW- 
lJxNF= 
IJINF- 

K- . 
IJIKF- 
u1tfF- 
UINF- 
UIIIF- 
UIW- 
UI!F- 
UINF- 
UINF- 
UINF- 
UINF- 
UINF- 
UINF- 
IJINF- 
UINF - 

on0 - .952S19E*W 

.920121 VINF- -.2’4bW6 

.920121 VINF- -.24tZboD 

.920121 WNF- -.23167? 

.920121 VIW- -.21JS15 

.920121 VIW- -.lO~W.S 

.920121 v1tlF- -.15WI? 

.920121 v1NF- -.12327J 

.920121 VIE- -.001324 

.9X121 VINF. -.wze12 

.920!21 VINF- -.LXCXXKl 

.920121 VI!iF- .04~C12 

.920121 VINF- . osq 324 

.920:21 VItiF- .lZU?S 

.920121 VINF- .lEWJ7 

.920121 VINF- . l@ee*s 

.920121 VINF- .215515 

.920121 VINT- .231bJ7 

.923121 VINF- . rl25lxl 

.920121 VINF- .WbS’ib 

UIN- o.cmmo 
UINF- .0(2512 
UINF - .DYi3W 
UINF. .12J273 
UlFC. .15w77 
UIHF. .18bObS 
UIW- .21551s 
UlNF. .23167? 
UIttF- .rczew 
UI!tF. .2465(b 
UINF- .242500 
UIMF- .211b77 
UINF- .2lJ515 
Uitff- .1858bS 
UINF. 
UINF- : ::;::: 
UINF- .OC~SW 
W;fdF- .DCZClZ 
UlNF- .DC0XID 



P 
0 

ARDIRL KSH MSCR1P11oN 

TAU- 0. 
TRU- .r(762E-01 

J- 5 TRU- .952'4E-01 
.l‘i29E*CXl 
.1905E*OCl 

J- 8 TfUJ- :;;;;;*O$ 
J- 9 TAU- 
J-10 TFUJ- .333sE:w 
J-11 TAU- .SCloE*W 
J-12 TAU- .‘l2e6E*oo 
J-15 TNJ- .'i762E*oO 
J-14 TAU- .s2SeE*ca 
J-15 Tf'JJ- .571L(E*oa 
J-16 TAP ;61&3E*OO 
J-17 TAU- .6667E*OO 
J-18 TNJ- .71LtSE*00 
J-19 iAU- .7619E*00 
J-20 TAU- .eo95F.*m 
J-21 TAU- .6571E*OO 
J-22 TAU- .9@16EtCXl 
J-23 TAU- .9SWE*@J 
J-2‘4 TAU- .lOOOE*Ol 

XI - 0. 
ii - -;9762E-01 
xx - .9524E-01 
XI - .11129E*CG 
XI - .190SE*oo 
XI - .EStIlE*CXl 
XI - .21S7E*oo 
XI - ;SJSsE*w 
XI - .361(X*00 
XI - .~266E*oo 
XI - .4762E*OO 
XI - .s2feEtoo 
XI - .5714~*00 
XI - .615M*OO 
XI - .6667E*o3 
XI - .7lYJC*oo 
xx - .761Pc*oa 
xx - .6095E*oo 
XI - .i571E*ti 
XI - .9048E*GO 
XI - .9524E*W 
XI - .lcca*Ol 

TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
1x1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TxI - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
1x1 - 
TX1 - 

.1cnm*01 

.lcca*Ol 

.lcca*Ol 

.1ccm*Ol 

.lOC)C*:*Ol 

.1cox*01 

.lcKm*Ol 

.lcPx*Ol 

.lcwx*Ol 

.100(x*01 

.lcocx*Ol 

.lcKxx*Ol 

.1oom*o1 

.lWX*Ol 

.1001x*01 

.1cccx*o1 

%Z::: 
.1cclcE*o1 
.100~*01 
.lcmx*Ol 
.lcXxx*Ol 

TXIT - 0. 
TXIT - 0. 
TX11 - 0. 
TXIT - 0. 
TXIT l 0. 
TXIT l 0. 
TX11 - 0. 
1x11 - 0. 
TxIT l 0. 
TX11 - 0. 
TxIT - 0. 
TX11 - 0. 
TXIT - 0. 
TxIT - 3. 
TX11 - 0. 
TxIT - 0. 
TxIf l 0. 
7xIT - 0. 
TxIT l 0. 
TXIT - 0. 
TxIT l 0. 
TX11 - 0. 



tmIDItlMDL 

;: ; 
K- 4 
K- S 
K- b 

:: ; 
K- 9 
K-10 
K-11 
K-12 
K-U 
K-l'( 
K-15 
K-lb 
K-17 
K-18 
K-19 
K-20 
K-21 
K-22 

PHI 

1E 
20:o 
30.0 
40.0 
50.0 
60.0 
10.0 
80.0 
90.0 

loo.0 
110.0 
120.0 
150.0 
140.0 
150.0 
160.0 
170.0 
lao.o 

KSH DESCRIPTm4 

ETA- -. 1745f4n 
ETA- 0. 
ETA- .1745E+00 
ET.+ .WPlE+W 
ETA- .5236E+W 
ETA- .6981E+OO 
ETA- .8727EtW 
ETA- .101(7E*Ol 
ETA- .122x+01 
ETA- .139N*Ol 
ETA- .1571EtOl 
ETA- .174SE*Ol 
ETA- .192X*01 
ETA- .2Os4E*Ol 
ETA- .2269E*Ol 
ETA- .WL(JE*Ol 
ETA- .261CE*Ol 
ETA- .279X*01 
ETA- .2Qb7EtOl 
ETA- .51’12E*Ol 
ETA- .5316E+Ol 

PHI- -.17L(5EaO 
PHI- 0. 
PHI- .174SE*W 
PHI- .YIPlE*W 
PHI- .523(IEtW 
PHI- .6981E*W 
PHI- .172X+00 
PHI- .lCH7E*Ol 
PHI- .122iE*Ol 
PHI- .1396E*Ol 
PHI- .1571E*Ol 
PHI- .17rxt01 
PHI- .19rOc*o1 
PHI- .2&‘4E*Ol 
PHI- .ZXBE*Ol 
PHI- .2443EtOl 
PHI- .2blCE*Ol 
PHI- .279X*01 
PHI- .2967E*Ol 
PHI- .Jl’(ZE*Ol 
PHI- -.2967E*Ol 

DTIL- 
DTIL- 
DTIL- 
DTIL- 
DTIL- 
DTIL- 
OlIL- 
DTIL- 
DTIL- 
DTIL- 
OTIL- 
DTIL- 
DTIL- 
OTIL- 
OTIL- 
OTIL. 
DTIL- 
DTIL- 
DTIL- 
DTIL- 
DTIL. 

.1OOOE*01 

.1oocc*o1 

. lcca~01 

.lrmx*Ol 

. looY*Ol 

.1m*01 

.lCCOEtOl 

.lcn~~Ol 

.1CCCE*O1 

.100a*Ol 

.1Wczt01 

.1Cos~01 

. lcmx*01 

.1crJx~01 

.lOmi*Ol 

.1ws*01 

.100(6+01 

.lWM*Ol 

.lcoxtOl 

.1ooa~01 

.lcQx*Ol 

SMFACE FLOU VAAIRaLES AT 2 - 52.W2571 
X/L - . OOs2m DZOT- 5.956151 ITEA- 750 

fle CP 

10.w19 .b709 
10.9419 .6616 
11.9419 .bWb 
18.94i19 .5919 
II.9419 .5361 
18.W19 .L1733 
18.9419 .4056 
18.9419 .3379 
18.9L419 .2731 
11.9’119 .215s 
13.9419 .1650 
13.9L(19 .1232 
11.w19 .0199 
18.9419 .06L(8 
18.9419 .w71 
18.9419 .OSbS 
18.9419 .0321 
lrl.Q419 .0310 
lO.Q419 .0309 

BODY AN, SHOCK 

PHI fm 

I:*: 
18.prl9 

2010 lft.Wl9 
10.9419 

30.0 18.W19 
L(o.0 lO.Wl9 
SO.0 10.94419 
60.0 10.94119 
70.0 lcl.9419 
80.0 18.91(19 
90.0 10.w19 

100.0 10.9q19 
110.0 10.9419 
120.0 11.9L(19 
lso.o 18.9419 
1qo.o leJ.9419 

P/PItiF 

2.‘4012E*Ol S.0298EtW 2.3607 .8592 
Z.J69’4E*Ol 4.9821E*W 2.3675 .a617 
2.27b7E*Ol ‘I.w421E+W 2.3877 .3631 
2.13G3E*Ol ‘(.6175E*W z.L(211 .8116 
l.wl3Etol 9.3211EtW 2.r701 .8990 
1.723.4EtOl 5.9697EeW 2.5332 .9220 
l.‘491:E*Ol s.s79:E1w 2.bl:b .9505 
1.2CaBE*O! 3.171LiEtCO 2.7059 .‘>W3 
1.0387EtOl 2.7643E*W 2.8162 l.D250 
8.3901E*00 2.373‘IEtW 2.9429 1.0711 
6.6SXE*C’J 2.0120EtW s.o&s2 1.1229 
5.225CE*W 1.692X*00 S. 2’iO7 1.179s 
‘k.00‘ICEtW 1.419X*00 s.rcfA 1.2398 
5.221x*00 1.19aoE~W S.5%6 1.3010 
2.51SCE*W 1.0321EtW 3.7118 1.3583 
2.2523EeW 9.275X-01 3.c590 1 .‘(Wb 
2.0998E+W B.I237E-01 3.9350 1 .‘(J22 
2.0533EQCI 0.71L(lE-01 3.9619 1 .rr20 
2.0sn3E*CO 8.69BDE-01 3.9670 1 .w39 

CXOKTRY n1 2 -52.0(3 

DRfi/DZ 
.S6’lO 
.5640 
.36’lO 
.36’iO 
.36’(0 
.361(0 
.3b’tO 
.3bL(O 
.Sb’(O 
. SW0 
. WI0 
.36’40 
. SW0 
.36’40 
.3wo 

DRB/DPHI 

i:kg 

::EE 

Ei%z 
0:ww 

:.E 
0:wcc 
o.wQo 
O.WW 

::E 

RS OHS/D2 
22.19w .rrw 
22.9130 .WD2 
22.9556 .w10 
23.0229 .w23 
23.1215 .‘1W2 
23.2S26 .Wb7 
23.r165 .w99 
23.61N .‘(538 
23.ew9 .L(sw 
w.131n .‘(b37 
a.4337 .‘ib96 
24.7699 .‘4760 
25.1176 .‘1326 
25.4’473 .L(392 
25.7190 .qwo 

R/RINF n-2 

DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTXLE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 

tl-R tl-PHI 

O.OOW 
.01’11 
.lb79 
.2sim 
.3Jlrl 
.q1c4 
.q343 
.5580 
.bW4 
.b837 
.7Wl 
.7711 
.7819 
.7m6 

7362 
:bl%? 
.3957 
.I721 

O.OOW 

R 

2.973x-01 
2.9677E-01 
2.9501E-01 
2.9229E-01 
Z.CIB‘ME-01 
2.8357E-01 
2.77llE-01 
2.7113E-01 
2.63)8E-01 
2.SSME-01 
Z.r7’5E-01 
2.39i?E-01 
2.3G86E-01 
2.2316E-01 
Z.lCElE-01 
2.12G’iE-01 
2.099X-01 
2.09’4CX-01 
2.093SE-01 

DRS/DPHI 
O.OWC 

.15s3 

.31ra 

.‘l309 

.6512 

.a452 
l.(wl9 
1.2558 
l.‘oOB 
i.67W 
1.8280 
1.9w9 
l.Wo6 
1.7229 
1.3012 

COW 

::E 

::i%i 

:%z 
1:CKXW 

::EZ 
l.owO 
l.WOC 

::EZ 

::s 
l.WW 
1.m 
l.OCoO 
l.ccm 

WnfT 

.w2m 

.woJb 

.9SSM 

.92717 

.r(1598 

.r(o207 

.S8579 

.36757 

.34791 

.S2733 

.scwo 

.28591 

.2bb’l8 

.a901 

.2WbO 

.2aao 

.22034 

.219w 

.21909 

TEPf cs-S.IIcl/CV 

.oO 9.17OSE-01 

.m 9.1703E-01 

.w 9.170SE-01 

.W 9.1703E-01 

.W 9.1703E-01 

.W 9.1703E-01 

.a, 9.170x-01 

.w 9.170K-01 

.W 9.1703E-01 

.w 9,1703E-01 

.W 9.1703E-01 

.w 9.170x-01 

.a, 9.1703E-01 

.W 9.1703E-01 

.W 9.1703E-01 

.W P.i703E-01 

.W 9.1703E-01 

.W 9.1703E-01 

.W 9.1703E-01 



150.0 1a.w19 . Sb’lO 
140.0 18.9419 .54’40 
170.0 IO.9419 .34’40 

O.OCCG 

::Ei 

25.9026 
2s. WI0 
25.4727 

180.0 ie.wi9 .ib’ito O.OOW 25.521s 

SURFACE FLOU VARIABLES AT 2 -797.QW17S 
X/L - .079799 DZOT- 91.327918 ITEA- 1258 

PHI RB CP P/PINF R/RINF 

0.0 290.‘44bl .b709 2.‘4012E*Ol S.O29QE*W 
10.0 290.w41 .bblb 2.SbP’lE*Ol 

/’ 
9821E+W 

20.0 z!sL!wA’ am - 
SO.0 290.4441 :5919 2:::~:~:ol 

‘l.0‘421E40 
‘(.4175E+W 

‘IO.0 29O.‘(‘lbl .5368 1.9’(lXtOl ‘(.J’llE*rn 
50.0 290.+441 .q733 1.7233.E*01 5.9607EtW 
40.0 2F0.11’141 .IrOSb l.‘I913EtOl 3.5793EtW 
70.0 290.w41 .3379 1.259GEtOl 3.171qE*w 
00.0 290.111141 .2734 l.O3s6E*Ol 2.74112E*W 
90.0 290.w41 .2155 8.39O’iEtOO 2.373’4EtW 

loo.0 290.w41 .14’19 b.b57bE*W 2.011PE1W 
110.0 290.w41 .1232 S.2252CtW 1.4922EtW 
120.0 290.w41 .0899 ‘(.OB’ibEtW 1 .‘i193E*W 
150.0 29O.q’ibl .04‘4e S.ZZlDE*W l.l97BE+W 
1’40.0 290.‘(‘141 .W71 2.GlbbE*DCI I .D526EtW 
150.0 29O.‘(‘ibl .0367 2.2581E*W 9.29’tDE-01 
140.0 290.41161 .0321 2.099SE*W 0. c2ioE-01 
170.0 290.W61 .03DQ 2.0592Ebm 8.701bE-01 
180.0 290.w41 .0307 2.05WEt 00 8.487(x-01 

n-2 M-R 

2.5407 .a592 
2.3675 .0617 
2.3871 .Bb91 
2.q21lT .flBlS 
2.r701 ,a930 
2.5332 .9220 
2.bllb .9sos 
2.7059 .9&49 
2.0143 1.0250 
2.9429 1.0711 
3.085J I.1250 
s.24409 1.1794 
s.qobs 1.2399 
3.5747 1.3011 
3.7322 1.3584 
3.0571 1 .L(o39 
S.9332 l.‘dSlb 
3.9428 l.WZS 
S.9bW 1 .ww 

-4971 .5ol1( 
.4979 -.4536 
.r(Wb -1.ob78 
.L(91b O.WOO 

n-PHI 

O.OCO3 
.OWl 
.I679 
.25c4 
.3317 
.4106 
.‘tCb2 
,530 
.b241 
.bO35 

:::lz 
78ll7 

: 7807 
7310 

:blrl 
.L(11(9 
. ll!6’( 

O.WW 

2.973X-01 l.OWO 
2.9477E-01 l.OCC4 
Z.PSOBE-01 l.OWO 
2.9229E-01 l.WW 
2.lW’IE-01 l.OC0J 
2.13SiE-01 l.OCOD 
2.7777E-01 l.CCGG 
2.7113E-01 l.OOOO 
2.4371E-01 l.oooO 
2.5596E-01 l.D!X?O 
z.q75sE-01 i.ocm 
2.3FlSE-01 l.oooO 
2.308bE-01 l.oooO 
Z.ZJlbE-01 i.oocw, 
2.1663E-01 l.WCO 
2.1212E-01 l.WW 
2.0993E-01 l.OKKl 
2.@i’WE-01 l.oooO 
2.0927E-01 l.C0W 

A COtlJ tun? 

.492w 

.‘I4056 

.LoS36 

.r(2717 

.L(lS9fJ 

.r(o207 

.S8579 

.Sb757 

.34791 

.3273S 

.30639 

.21590 

.246’48 

.W899 

.ZWb’l 

.22L197 

.22035 

.21912 

.21091 



UQCH - l.mcma 
PLPHA l 15.000000 
GnmA - 1.rGO 
SIGM - 20.00 

f:;y4~I - 797.99 
- 1cmo.00 

PHI-ZERO - 90.00 

NIT - 20 
NIPM - 18 
YETHO ORDER - 2 
NITER - 1SW 
NPRNT l 0 
IPRNT - 1 
NCOXE - 1 
NURPR7- 0 
NAEAL - 0 

02107 - 91.328 INITIR4wLY 
DELTA-X - O.ooO 
DEL’Tii-Y * O.ooO 

DISK1 - 5 
DISK2 - 5 
TAFEI - 1 
TAPE2 - 1 

PERCENT OF HAX. STEPSIZE - .90 
tiZTt100 - 2 
BM):coNo; - 1 
BETA-O.000 
OtCGA- 0.000 

PINF - .WlSSSE-OS RHOIN - 

GASCON- 

K- 5 
K- 4 
K- 5 
K- 6 
K- 7 
K- 8 
K- 9 
K - 10 
K - 11 
K - 12 
K - 1s 
K - 14 
K - 15 
K - lb 
K - 17 
K - 18 
K - 19 
K - 20 
K - 2: 

71boE*OS 

PHI- o.Wocm 
PHI- lO.WOca 
PM- 20.000000 
PHI- 3o.ccGuw 
PHI- qo.DcxoDo 
PHI- 5o.cc-WOO 
PHI- bO.OWWO 
PHI- 7o.muw 
PHI- llo.occcm 
PHI- 9O.GWxo 
PHl-1w.wW30 
PtII-11o.oOxm 
PHI-120.cxxmxl 
Phi-13O.Wo?co 
PHI-1110.OOzxxl 
PHI-lSO.COm3 
PHI-lbO.CWWO 
PHI-170.WWOO 
PHI-180.cmcm 

IJIM- 
IJINF- 
UHF- 
UINF- 
UINF- 
UIHF- 
UItiF- 
UINF- 
UINF- 
UIEIF- 
UINF- 
UINF- 
UINF- 
UINF- 
UINF- 
UINF- 
UIHF- 
UINF- 
UINF- 

.24088’X-02 OINF l .952579E*w 

.920121 VINF- 

.920121 VINF- 

.920121 VINF- 

.920121 VIM- 

.920121 VINF- 

.920121 VINF- 
* 920121 VIItF- 
.920121 VINF- 
.920121 VINF- 
.920121 VINF- 
.920121 VINF- 
.920121 VINF- 
.920121 v1NF- 
.920121 VINF- 
.920121 VIM- 
,920121 VINF - 
.920121 VINF- 
.920121 VINF- 
.920121 VINF- 

-.Zrb94b UIN- 
- .W2BW UINF- 
-.231477 UlNF- 
-.21351s UINF- 
-.180845 UINF- 
-.lSW77 UINF- 
-.I23273 
- .oor3w 

IJINF- 
UINF- 

-.w2fl12 UINF- 
-.ocmal UINF- 

.012012 UIW- 

.06’(32L( UINF- 

.123273 UlNF- 

.15w77 UINF- 

.18’3Cb5 UlNF- 
.21351S u1w. 
.2S1677 UlNF- 
.2Lc2BW UINF- 
.2’14544 UINF- 

0.000000 
.(wZDlZ 
. ow SW 
.12327S 
.lSb’(77 
.lbBbbS 
.213515 
.2314?7 
.242GW 
.WbyIb 
.WZbcO 
.231477 
.21351S 

13SbbS 
:1saq17 

:g:::: 
.cr12e12 
.Gwy)oo 



RIy)IRL KSH MSCRIPTION 

J- 3 
J- ‘4 
j- 5 
j: ‘: 
J- I 
J- 9 
J-10 
J-11 
J;l2 
J-IS 
J-14 
J-1s 

J-iS 
J-19 
J-20 
J-21 
J-22 
uJ-2S 
J-24 

f&J- 0. 
. 

T% 
.‘4762E-01 
.9SWE-01 

TRU- .l’IZPE*W 
. 

E. 
.190SE+00 
.23l31E*OO 

TW- .2C15lE*00 
. 

::- 
.JSJSE*DO 
.sll1cE*Oo 

. 
TZ. 

.‘4296E*CG 

.4476X*00 
I 

EL 
.s2:m*m 
.s71YE*cm 

. 
;z. 

.619(X*00 

.6657E*00 

::: 
.711(x*00 
.1619E+CCI 

TfuJ- .809SE*oo 
TRIJ- .SS?lE*00 
TAU- .PD(aE*w 
TW- .9524E*oo 
TW- .1Oca~Ol 

XI - 0. 
. 

z: - 
.‘4762E-01 
.952rE-01 

. 
;: - 

.lll29E*00 

XI - 
m;*o$ 

. 
:: - 

.25&0 

XI - 
m~‘o$ 

. 
i: l 

.L(2&W 

.L(lS.?E*Cil 
XI - .523tiE*00 
xx - .S71qE*CG 
XI - .b19CE*CO 

. 
2 - 

.6667E*OO 

.71‘43EtOO 
. 

;: - 
.?619E*oO 
.809Y*W 

XI - .8571E*OO 
XI - .POifJE*OO 
XI - .9SWE+oa 
XI - .1cccE*01 

TX1 - 
1x1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 . 
TX1 - 
TX1 - 
TX1 - 
TX1 . 
1x1 - 
1x1 - 
TX1 - 
TX1 - 
TX1 - 
TxI - 
TX1 - 
TxI . 
TX1 - 
TX1 - 
1x1 - 
1x1 - 

.1oca+01 

.looGE*Ol 

.1cccE*@1 

.lcaa*Ol 

.lOccE*Ol 

.1ocK~*01 

.1ccc~*01 
, loax 001 
. laNE*Ol 
.lcKm*Ol 
.lccC~*Ol 
.100@E*Ol 
.lca.f*Ol 
.l~*Ol 
.1cocE*01 
.1ooc1*01 
.lcmx*Ol 
.lwcx*01 
.lws*Ol 
.1r3cv,+01 
.loot6*01 
.lcca*Ol 

TXIT . 0. 
TxIT - 0. 
TxIl - 0. 
1x11 - 0. 
TxIT - 0. 
1x11 l 0. 

Txll - 0. 
TxIT - 0. 
TxIT - 0. 
TXIT - 0. 
TxIT - 0. 
TX11 - 0. 
TXIT - 0. 
TxIT - 0. 
TX17 - 0. 
TXIT - 0. 
TX11 - 0. 
TxlT - 0. 
TxIT - 0. 
TxIl - 0. 
TxIT - 0. 
TxIT - 0. 



tmIOIf94m t9iStl DESCRIPTION 

K- 2 
K- 5 

;: ': 
K- b 

:: ; 
K- 9 
K-10 
K-11 
K-12 
K-1S 
K-l’( 
K-15 
K-lb 
K-11 
K-19 
K-19 
K-20 
K-21 
K-22 

ETA- -.17‘4SE*W PHI- -.179sE*OO OTIL- .1cxxx*01 
ETA- 0. PHI- 0. OTIL- 
ETA- .17rsE*OO PHI. .17’(SE+at DTIL- 

:;g-$g; 

ETA- .%91E*CO PHI- .S491EtDD DTIL- .1m:01 
ETA- .6235~*00 PHI- .S236E*CO DTIL- .10wc*01 
iTR- .bY51E*OC) PHI- .b’BlE*CG DTIL- .luu&~Ql 
ETA- .1727E*DO PHI- .9727E*CO OTIL- .1oocQ*o1 
ETA- .l@i?E*Ol PHI- . l(TrlEtOl DTIL= .lCCX;c*Dl 
Eli+ . lZSK*Ol PHI- .122x*01 OTIL- .lmx*Ol 
ETA- .139:E*Ol PHI. .1396E*Ol DTIL- .lcmX*Ol 
ETA- .1571EvOl PHI= .1571EtOl OTIL- .1cmz*o1 
ETA- .17q5i*o1 PM- .17’lrE+Ol DTIL- 
ETA- .192CE*Ol PHI- .112x*31 DTIL- : ;g;:g; 
ETA. .23F’iE l Ol PHI- .ZC3’IE+Ol 07IL. .ltcxz~01 
iii. ;z:PEtol PHi- .ZZb(rE*Ol OTIL- . lCCOE*Ol 
ET+ .2wsE*Ol PHI- .ZWK*Ol OTIL- * 1m*01 
ElR= .2618E*Ol PHI. .261CE*Ol DTIL- .l~?CU*01 
ET& .279X*01 PHI- .2793s*Ol OTIL- .1cox*o1 
ETA- .2967E*Ol PHI- .2967E*Ol OTIL- .1mx*01 
ETA- .Sl’t2EtOl PHI- .Sl’tZE*Ol DTIL- .lCex*Ol 
ETA- .331bE*Ol PHI- -.2Yb7E*Ol OTIL- .lDCoE*Ol 

lKE- O* E- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DlILE- 0. 
DTILL- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
0lIt.E. 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DTILE- 0. 
DIILE- 0. 
DTILL- 0. 

SUffFACE FLC?I VARIAeLES AT 2 -797.9W173 
X/L - -- .0i979im DZOT- 

CP P/PINF 

.6709 2.YDlzE+Ol 

.bb16 Z.JbPL(E+Ol 

.bWb 2.276?E*Ol 

.s919 2.13C3E*Ol 

.S360 l.W13E*Ol 

.‘l73S 1.7233E*Ol 

.‘I056 l.‘4913E*Ol 

.s379 1.259C?.*Ol 

9l.e21’l67 ITEA- 1256 

MRIUF II-1 ?+A M-PHI 

0.0000 
.om1 
. lb79 
.2506 
.3317 
.‘(lce 
.‘I662 
.ssM) 
.b2’41 
.bOSS 

7SJP 
:11m 
.7Cll 
.1107 
.7310 
a6141 
.L(lL19 
.lCb’1 

O.OMXl 

A 

2.973X-01 
2.96??E-01 
Z.PSC”E-01 
2.923x-01 
2.8D’htE-01 
2.8357E-01 
2.711X-01 
2.711SE-01 
2.631&E-01 
2.5566E-01 
2.4755E-01 
2.391X-01 
Z.WfibE-01 
2.23lcE-01 
2.166X-01 
2.121x-01 
2.GQ9Y 01 
Z.CNWE-01 
Z.DYZlE-01 

timl 

.wm 

.WOM 

.9353b 

.92717 

.‘(I598 

.‘(0207 

. MS79 

.Sb757 

.w791 

.S27JS 

.30639 

.28590 

.26b’l8 

.a599 

.2n64 

.22’i91 

.22a3s 

.21912 

.21897 

mP cs-S.IWWCV PHI Ra 

0.0 290.Wbl 
10.0 29O.Wbl 
20.0 2YO.W61 
SO.0 290.Wbl 
90.0 293.W61 
50.0 29O.Wbl 
60.0 29O.WSl 
70.0 29O.Wbl 
00.0 29O.Wbl 

S.O2DOE*00 
r(.Ya21E*cn 
r(.m2lE*w 
r(*617X~cnl 
r(.SZliE+CXl 
S.Y637E*CXY 
5.5793EtCG 
S.171’4E.00 
2.164itE*DD 
Z.S734E*CXl 
2.0119EeCO 
1.692X*00 
l.‘il’,:EtCNZt 
l.lF7cE*00 
l.O:ZbE*CU 
9.29+(x-01 
9.cwCfz-01 
9.7016E-01 
8.687E-01 

2. s607 
2.3675 
2.3817 
2.q21.9 
2.q1cJ1 
2. sss2 
2.61:b 
2.7059 
2.816s 
2.9429 

.9592 

.a617 
8691 

:a815 
.0990 
.9220 
.9sos 

1:kzl 
1.0711 
1.12JO 
1.1796 
1.25’19 
1.3011 
1.3SC4 
1 .‘IC39 
l.q3:b 
1 .wzs 
1 .wiw 

.DD S.l?OR-01 

.oO 9.170X-01 

.w 9.170x-01 

.w 9.170x-01 

.W 9.170X-01 

.oo 9.170x-01 
-00 9.170SE-01 
.w 9.170K-01 
.oO 9.170SE-01 
.DO 9.1703E-01 
.w 9.17osE-01 
.oO 9.1703E-01 
.oO 9.170X-01 

.2736 l.OS%:E*Ol 

.21SS 8.;XnE*OO 

.161(9 b.bSlhEtCQ 

.1232 S.22SX~OO 

.0699 9.0W6E*OO 

.06re 3.221CE~CD 

.W71 2.61(.CE+CU 

.OJ67 2.25nlE+OO 

.0321 2.0999EtMJ 

.OJC9 2.0592E*‘M 

.oso7 2.OWrE+al 

90.0 29O.Wbl 
100.0 290.9’461 
110.0 290.Wbl 
120.0 29O.Wbl 
130.0 290.4’461 
190.0 290.Wbl 
150.0 ?YO.W61 
lbO.0 290.W61 
170.0 290.W61 
190.0 290.W61 

5.0355 
S.2939 
3.qMS 
3.5P47 
3.1322 
S.a.571 
J.93S2 
S.9620 
3.9604 

.w 9,1733E-01 

.DO 9.1703E-01 

.w 9.170x-01 

.oo P.L’)OK-01 

.OD 9.170X-01 

.oO 9.170X-01 

K- 3 PHI = 0.6 1 . sI*Ix*L‘*‘ 

P RHO ll V u (s-sIwvcv A T H/HT J R 

SlOY2.26296016 
41103.12979391 
SlllS.9c,6C2736 
bllW.163~6021 
71135.13029336 
81l’ib.SY712GSl 
91157.‘46395965 

;31168.S30791CD 
111119.13762595 
12119O.C4’t’t5510 
151200.93129225 
1~1211.79112~0 

P 151222.66’49StJSS 

5.000JJE-OS l.S12lCE-02 .70192130 .25W78’49 .91701m7 .297SSSEb 
.91?02521 .291322SS 
.917025.21 .29119939 
.91702521 .2972bZSS 
.91?C2521 .29T210S7 
.91702521 .2971WlS 
.91702521 .29706329 
.91102521 .29696811 
.YllC’Z521 .296esa6s 
.91702521 .23b7Yl9S 
.91102521 .2965969S 
.91702521 .2YW’N 57 
.Yl?D2521 .296277bB 
.91702521 .29609611 

D.oooO 
.cH76 
.09s2 

1929 
.lQOS 
.2381 

.w20 

.+I20 

.w19 

.4418 

.9917 

.WlS 

.+I12 

.WlO 

.wob 

.wos 

.4391 

.43w 

.‘1589 

.4584 

S.?988JE-OS i.SllWE-02 .10319496 .25202111 
S.75S?CX-OS 1 .SllWE-02 .?OW41)6S .w557450 
5.79&-/E-03 l.SlC62E-02 .705Pl906 .>‘(513914 
S.78359E-OS l.SOW’cE-02 .70705521 .2V172402 
6.7745X-03 1.50aox-02 70832715 .2:8J2627 
6.76356i-OS 1.3&Z’lE-02 : 10962S11 .2w9q511 
5.750WE-03 l.WIlSE-02 .710929lS .2315le~ 
S.?3S8X-03 1.30175E-D2 .112;‘1169 .22C?.?l60 

.zasi 

.SSJS 

.JIlO 
5.71911E-03 i.299@lE-02 113:b17’i .2.?lC5101 
s.7cax-OS 1.29:0x-02 :71rn507s .221945.5s 
5.6600X-OS 1,29269E-02 .71622)7D .21a215:1a 
S.b577oE-03 1.269C6E-02 -71757978 .21~aeclo 
5.bWIL-OS 1.28511E-02 .71891(191 .21156006 

.4216 

.97b2 

.5231 

.5719 

.6190 ln ib123S.SJ179170 



1712w.39a62485 6.60736E-OS 1.28085E-02 
181255.26545800 S.S7933E-05 1.27629E-02 
191266.1322911s 5.5495X-OS 1.2713X-02 
201276.9591WSO 5.517rZL-OS l.XClSE-02 
211207.86505745 5.'4G35CE-OS 1.2605GE-02 
22129G.73279C40 S.W75GE-03 1,2546GE-02 
231309.59962375 S.'40929E-OS l.WGS7E-02 
2‘4132O.r(66L(5690 S.J6965E-03 l.W18JE-02 

J R P RHO 

31092.26296076 5.72347E-03 1.2997’iE-02 
‘11103.16693592 5.72251E-OS 1.293&E-02 
5111‘l.07091105 S.?19WE-03 1.299132E-02 
61124.97'4GG5W 5.71555E-OS 1.2997M-02 
71135.G7EG61'40 5.7031GE-OS 1.29913E-02 
~ll‘l6.72285657 6.7COQoE-OS 1.23EZYE-02 
91157.63681173 5.6907X-03 1.29704E-02 

10116G.5'307GtG9 5.67G69E-OS 1.295'45E-02 
111179.‘lW76205 5.65'i7?E-OS 1.2955'{E-02 
121190.SfG7J721 5.tL1506E-03 1.2913M-02 
1312Gl.SO27123G 5.6915cE-OS 1.2007'iE-02 
1~1212.2M6G7W 5.61212E-OS 1.2353EE-02 
151223.11C~6270 5.5X9X-03 1.20267E-02 
16123'4.Ol't6J7C6 S.S6786E-03 1.27917E-02 
1712W.9lG61502 5.54297E-OS 1.27CSiE-02 
111255.6'255Gl9 5.51621E-03 l.Z?llQE-02 
Z91266.72656535 S.q075JE-OS 1.26672E-02 
201277.63C53851 S.q570'E-03 1.26192E-IX 
21iZBG.S3451367 S.'iZJCZE-03 1.2!677E-02 
221299.q3346883 5.389PSE-OS 1.2512GE-02 
231310.S42'46399 5.35SJPE-OS l.WZ+ISE-02 
241321.W6'l3916 5.31'469E-03 1.2392oE-02 

J A P RHO 

31092.26296076 6.‘1995CX-03 1.2652C’E-02 
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150.0 
160.0 
170.0 
110.0 

PHI 

100*00 
20:o 
30.0 
40.0 
50.0 
60.0 
10.0 
80.0 
90.0 

1DO.c 
110.0 
120.0 
130.0 
1ro.o 
150.0 
160.0 
170.0 
160.0 

FIB 

.36’iO 

:EZ 
.Sb40 
.3640 
.SbLtO 
.36’IO 
a3640 
a3640 
. Sb'iO 
.SbL(O 
.sb40 
.SbL(O 
.3640 
.3640 
.36’iO 
. S640 
.3640 
.3640 

CP P/PIN 

.6709 Z.‘d012EtOl 

.6616 2.3bWEtOl 

.6346 2.2167E.01 

.5919 2.1333E*Ol 

.5SbO 1.94IX*Ol 
,473s 1.773iE*Ol 
.L(O56 l.r913T*Ol 
.3379 1.25:0:~01 
.273b l.O’S:LE~Dl 
.2155 O.S’jVX.Do 
.1649 6.6571E*CQ 
.1232 S.22SGc*W 
.0899 rt.0040L~00 
.0647 !.22DX*al 
.C471 2,6167E*CO 
.0367 2.2SalE*Kl 
.03.?1 2 c99PE.00 
SO309 2:OSQX*‘.N 
.OJO7 2.OwlE*W 

WRIHF 

S.O298E*cn 
‘l.9621E*DO 
~.6421E*co 
4.617SE.00 
L(.SZllE*00 
s.9beRE.w 
3, b?b.‘f *IO 
s.l71’IE*wJ 
2.7hrd*M 
2.37%E*GU 
2.0119t~M 
i.692X.00 
l.‘(l93E*DO 
l.l977E*DO 
l.OJ:GE*CQ 
9.29SX-01 
e.w’~@E-ol 
8.701X-01 
@.687cc-01 

RI3 cenmz 
.36’(0 . WI0 
.3646 
.3640 
.36qO 
.3640 
.3640 
.Sb'lO 

: :bZ 
.3640 
. SbqO 
.SbL(O 
. Sb’40 
.Sb’IO 
.3640 
.36’40 
. Sb40 
.3640 
.3640 

.Sb’10 

. Sb’40 

.3640 

.3640 

.3640 

.3640 

.sbro 

.sb’40 

.J640 

.3640 
,36L(O 
.I640 
. SbL(0 
.36qO 
.36L(O 
.SbL(O 
.3640 
.3640 

o.GxQ 
::EZ 
O.oooO 
O.CWO o.rxm 

H-2 M-R H-PHI 

2.3607 
2.3675 
2.3817 
2.r21a 
2.4701 
2.6332 
2.bllb 
2.7059 
P.DlbS 
2.9’129 
s.0053 

:~?zz 
s:a7q7 

:2:: 
3.9S12 
J. 9620 
S.PLW 

.9592 

.I!617 

.a691 

.I)115 

.B990 

.PZ20 

.FbOS 

.Pl’ll) 

;*,“:s 
1:123D 
1.17w 
1.2390 

:~E 
1:ros9 
l.‘iSlb 
1 .wzs 
1 .wwl 

O.oooO 
.oWl 
.1679 

::iZ 
.9106 
.L(wla 
.I$19 
.biT41 
.6836 
. 1339 
.ll(w 
.7386 
,780s 

::::: 
.r1r9 

0:E 

n CW 

2.973X-01 l.oooO 
2.9677E-01 l.oooO 
2.9503E-01 l.WW 
2.922X-01 l.CCCI3 
P.L6+IE-01 l.m 
2.a35x-01 1.m 
2.71)X-01 1.0030 
2.?llSL-01 l.m 
2.637CL-01 1.m 
2.65Gf.E -01 1.Occ.a 
2,l(J5Y-01 l.CCUJ 
2.s912E-01 l.Km 
2.3Co*L-O1 l.Dcm 
2.2316E-01 l.oooO 
2.166X-01 1.m 
2.1212f-01 l.rxcO 
Z.oF?:E-01 l.CXX4 
Z.G934E-01 l.oooo 
2.092x-01 l.DDal 

IIS cn5mz (MMm41 
.wal .ww O.Moo 
.wos .rw2 .0030 
.qq11 .WlO .OMO 
.+I24 .442J .C092 
.r(ws .wr2 .0126 
.446D .Wb7 .0162 
.4m .+I99 .0201 
.q539 .*sse .cml 
.rsw .‘(Cb’( .023S 
.‘I617 .UbSl .0321 
.L(bW .‘I691 .0352 
.‘llbO .4x0 .OSll 
.4026 .l(o27 .OJ?l 
.4cs9 .r(a90 .031X 
.4m2 .4m5 .OW> 
.‘(Qll( .49?4 .cKmQ 
.4913 .4974 -.cD92 
.r941 .4w2 -.0117 
.4912 .r(912 O.OCCG 

lulil 

.wm 

.WO36 

.93536 

.r(2717 

::k% 
.s?J519 
.sb751 
.34791 
,327SS 
.%x40 
.21590 
.26699 
.a899 
.2w64 
.2W97 
.22os4 
.a1912 
.21a97 

TEW <s-s.1wvct 

.w 9.170K-01 

.oD P.ilOK-01 

.w 9.170SE-01 

.w 9.170x-01 

.Do 9.170x-01 

.al P.l?OsE-01 

.w 9.170x-01 

.W O.X10SE-01 

.w 9.1103E-01 

.w 9.170x-01 

.oo P.l7QSE-01 

.Do 9.170x-01 

.a.7 9.1703E-01 

.w 9.17osE-OI 

.w 9.17osE-01 

.DD 9.170fE-01 

.oO 9.170sE-01 

.DD 9.170x-01 

.w 9.170K-Q1 

W 
ul 



W 
cn 

REF. AAEA - .?BSS9b REF. LENGTH - 1.000000 
z- l.o(xcm 
DCY.DCN.DCA.CY.CN.CA- -.162235S?E*06 .1576’467’/E*W .¶0116989t46 -.1622JSf7E*CX .1576+677E*fX .10116989Ee~ 
DMX.DnY.DnZ.CtLK.CHY.CnZ- -.949966‘llE+OO -.97761175JE*OI 0. -.9’499Bb‘41E*OB -.9776375X*08 0. 



REF. AAEA - .7&X96 REF. LENGTH - 1.000000 

NOAll&. FORCE CWFICI’HT - .1576’i7E*Ce LIFT COVFICILNT - .12609cE*(# 

SIDE FORCE COEFFICIENT - -.16223X*06 YAU COEFFICIENT - -.1622JSE*O6 

AXflY FORCE COEFFICIENT - .10117oE~06 DAIU; COETFICILNT - * lJOS2SE*Ca 

PITCHING ?UMtXT COEFFICIEKT - -.W9906E*OB 

SIDE rrO*NT COEFFICIENT - .977bXlE.t01 

ROLLIH; K)HZNT COEFFICIENT - 0. 

CENTER OF PAESSLJAE- .602601E*OS BAKO Of4 RCF. LttGTM- .lMXXM+Ol Iyo HOKNT MF. CENTER- 0. 

STATIC STRBILITY WRGIN - .602b@iE*OS BASED ON REF. LENGTH - .lCrXXxX*Ol Iv*, C.G. LOCATIOH 9 0. 
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3. SECOND TEST CASE: CONE-OGIVE-CYLINDER 

This problem is run as two stacked cases (NCASE > 0). The 
first part of the solution is to obtain a pointed-cone starting 
solution; this solution is then used to start the integration 
down the ogive-cylinder body. The slopes at the cone-ogive 
intersection are matched, thus causing a ZSHIFT#O. This is a 
case which covers most of the options of the code except that 
force and moment calculations are not made. The input cards 
used are now listed and follow the formats displayed in section 2. 
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The output listing for this test case is now displayed. 
The variable definitions and normalizations described in section 
2 are, of course, still applicable. The output consists of the 
following sections: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Printout of the input quantities. 

Printout of the free-stream velocity field and computa- 
tional mesh. 

Intermediate printout of the shock and body variables 
controlled by card 11. 

The converged (starting) flow field reset to the initial 
z plane using the conical property of this converged 
solution. 

Line-printer plot of the normalized density field at 
the initial z plane for the ogive-cylinder solution. 

Shock and body variables at this initial z plane. 

Input quantities for the ogive-cylinder case. 

Printout of the free-stream velocity field and computa- 
tional mesh for this case. 

Flow field, line-printer plot of normalized density, and 
shock and body variables at z-initial (same as items 4, 
5, and 6 above). 

Intermediate printout of the shock and body variables for 
the ogive-cylinder solution (controlled by card 11). 

Intermediate printout of the flow field and line-printer 
plot of the normalized density field controlled by card 
11. 

Flow field, line-printer plot of the normalized density 
field, and shock and body variables at the final z 
station of the ogive-cylinder solution. 
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NSEC.KIND 2 1 1 0 0 0 0 0 
ZSEG .lmxl lco.cccal -I -I -1 -: 
RSEG .33’455 34.cHcY7 -I -1 -1 -: 
DSEG 0.0x1;3 O.WOOC -I -I -1 -: 
RSEG O.CGCCl 0.003X -I -I -I -I 

-1 
-: 
-i 
-1 



MACH - 2.86oooO 
ALFHR - 1o.cocooo 
Gt?YA - 1 4ca 
SIGYA - 1a.ao 

Z-INITIAL - .lO 
Z-FINAL - lcm.cKl 
FHI-ZCRO - 93.00 

NIT - 20 
N:PtlI - 18 
tE11100 Cfi3EH - 2 
NITCR - 500 
tYP.!iT . 0 
IPRNT - 1 
NCG’iE - 1 
NWPRT- 0 
Nl!fi\L - 0 

DZ/OT - O.C.00 INITIfXLY 
PELTA-X - O.ooO 
DELTA-Y - O.OCG 

DISK1 - 2 
DISKS - 3 
7W’cl - 1 
TWE2 - 1 

PERCENT OF MAX. STEFSIZE - 
t!zltloo - 2 
etf,. CONO. - 1 
BETA-O.GOO 
O%GA- O.ooO 

PItiF - .336308E-01 

CASCON- 1.716GEtOJ 

K- 3 PHI- o.rxxoccl 
K- ‘i FM:- 10. ocvcoo 
K- 5 Ptli. 20. c33xo 
K- 6 PnI- 3:~.W!xCCJ 
K- 7 PHI. ‘iO.O;?‘cC 
K- 0 FtiI- SP, cJ~J~~:oo 
K- 9 P II I - 60 C~7'.lOIx) 
K - 10 FIII- 7c C'XMJO 
K - 11 PHI- 8O.GGWCB 
K - 12 PHI- 90.0x:0,3 
K - 13 PHI.1 co. Eoccm 
K - 1’4 PHI-!l3.@3i’i’X1 _I 
K - 15 Ftcl - ! 20. C%!(! :O 
K - 16 PI~I-lJO.Sr~~:203 
K - 17 f’lli-1’10. GKS3CJ 
K - 10 rtu - i co. vmuo 
K - I9 PIII-l6o.ci:c:KJo 
K - 20 PHI-1 IO.OOOi~JO 
I:,- 21 PHI.180.000000 

.90 

RHOIN - 

UINF- 
UINF- 
UINF- 
UIN.=- 
UIttF- 
UINF. 
UINT- 
UIW- 
UINF- 
UINI - 
UIIIF. 
UI~iF. 
U:NF- 
UI!C- 
UINF. 
UIlif - 
UItiF- 
UINF. 
UINF- 

.OU6‘4OlE-01 PIhF - 

.775030 VINF. 

.775830 V;W- 

.77:.e:o Vl:il-- 
775am 

:7.158X 
3 1 ‘tf - 
y : ‘IF . 

.7Jc,eYo Y : ‘II’ - 
,775n:o VI’IF - 

7.158:0 
:77stl30 

vI\F- 
VII6. 

:;.;;g 
Vi’:‘. 
v 1 .xi - 

.775am “I’&. 

.7::e50 y:‘.c. 

.77:5’,3 ” 1 ‘fr . 

.775830 VIYI - 

.7 I!,010 Y 1 ‘(I’ - 
77bH?O 

: 7?‘BJO 
“,‘a - 
,’ I rtF - 

.77:030 VI!fF. 

IJINF- 
UINF. 
U:rrf. 
UIhF- 
UllIF. 
L j ?,I’ . 
“,!H. 
YIliF. 
641:rl’. 
UI’ff - 
LIINF- 
UII#?. 
L,iltF- 
‘dilii - 
UINF. 
“,!I‘ - 
IJltll - 
U;llf - 
UINF- 



RA3IAL FZSH GCSCAIPlION 

J- 3 
J- ‘4 
J- 5 
J- 6 
J- 7 
J- B 
J- 9 
J-10 
J-11 
J-12 
J-13 
J-Ill 
J-15 
J-16 
J-11 
J-18 
J-19 
J-20 
J-21 
J-22 
J-23 
J-2’i 

TAP 0. 
lA;I- .‘4762E-01 
TAP .9SL!!E-01 
TAU- .1’423E*03 
TAlJ- .lJOSE*00 
TAU- .2381E*CO 
TA;J- .28S:E*CO 
TRU- .3333E*OO 
TAl1- .jt.lC+.*OO 
TA.J- .‘IZ?CEtCnJ 
ThJ- .‘476.?E*CS 
TAU- .523x*00 
T/W- .S?l’lE*00 
TRlJ- .619CF-*Cd 
TAU- .6657E*OO 
TAU- .71rx*Kl 
~i\LJ- . ?619E*CO 
-rRLl- .KC,SE+M) 
TRW .8SllE?CQ 
TALJ- .PCrleE*OO 
TAU- .7PlC*OO 
TAP .lCdCE*Ol 

XI - 0. 
XI - .4762E-01 
XI - .9WIC-01 
XI- 1~2’)C~OO 
XI- 19o:r *co 
x: - .2381C*CO 
XI - .2857E*OO 
XI - .33I:E*CO 

TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TX1 - 
TN1 - 
TX1 - 
TY.1 - 
TX1 - 
TX: - 
1x1 - 
TX1 - 
TX1 - 
TX1 - 
TxI - 
TXI - 
TX1 - 
TXi - 
TX1 - 
TX1 - 
TX1 - 

TXiT * 0. 
TXlT - 0 
11.11 - 0. 
1x11 - 0. 
TX11 . 0. 
TYIT - 0. 
1YIT - 0. 
Tf.11 - 0. 
1111 - 0. 
il.1 T - 0. 
TyIT - 0. 
1x11 - 0. 
Ifill - 0. 
T7.I I - J. 
Tr.11 - 0. 
TX11 - 0. 
1x11 - 0. 
1rIT - 0. 
lZ:I I - 0. 
TI.11 - 0. 
TJ.IT - 0. 
TXIi - 0. 



KRIOIRIiOL MESH CESCRIPTION 

K- 2 ETA. - .I7’45E*M 
ETA- 0. 
ETA. .174CEtcQ 
ETA. .3rslE*Ca 
ETA- .5236EtOO 
ETfl- .6ljalCtCsS 
ETA- . 8727E.cX 
ETA- 
ETA,, :;~;j,~,g 
E7f-l. .13~CL.O1 
E lA- .1571f.*Ol 
ETA. .17rx.01 
ETR- .19?C.~.Ol 
ETA- .ZtJS”E.Ol 
ETA- .2’67E*Ol 
ETA- .Z‘l’J:E+Ol 
ETA. .Zblt!E*Ol 
ETA- .2793E*Ol 

K- 3 
K- 'I 
K- 5 
K- b 
K- 7 
K- 0 
K- 9 
K-10 
K-11 
K-12 
K-13 
K-14 
K-15 
K-16 
K-17 
K-1E 
K-19 
K-20 ETA- .x:?E*c!l 
K-21 ETA- 31’12E*Ol 
K-22 ETA- :331LE*Ol 

PHI RB 

0.0 .3217 
10.0 .3217 
20.0 .3217 
30.0 3217 
qo.0 :3217 
50.0 .3217 
60.0 .3217 
10.0 .3217 
00.0 .3217 
90.0 .3217 

100.0 .3217 
110.0 .3217 
120.0 .3217 
130.0 .5217 
1qo.o .:217 
150.0 .3217 
160.0 3217 
170.0 :3217 
180.0 .3211 

SURFACE FLOU VA!fIPG?LES AT 2 . PI5090 
.oD9’151 OZDl- .163X2 ITtA- 250 

CP P/PI!(F 

.L(98.? 3.e5?ic*ccJ 

.4930 3.e:L’L.rlCo 

.‘1187 3.7L(LY1c’.I 

.‘l5% 3.col7F~Oo 

.q252 3.q3 I’ICICC 

.se95 3.22~1~~~0 

.3503 3.00:,7t*00 

.303e 2.77’4X.00 
2699 2.!%5SE+C0 

:2323 2. 32’;r?E*CO 
.lS,d3 2,itYt*OO 
.1692 l.‘,*L:!,E*Go 
.iq55 1 .UJ1:.‘E.CQ 

?/AINf n-z 

1278 1.731Ct.Q 
:11:6 1.66k:E.CO 
iOt!6 l.C217E*CxJ 

:1053 l.t03lE*W 
.lcwd 1.597i!E*GC 
.lM2 1.5967Ee00 

2.q95bEt03 
2.qI?lQE.03 
Z.~I’I~I!!;.OO 
2.‘.fl.?:E*SO 
2.IC~i)C~OO 
2.2013C~DO 
2.03lOE*C0 
1.3746E,1XJ 
1.e5:7c-co 
1.7’lJ?E.G3 
1.t31IC.C’J 
1, r.15’1. ,Ca 
l.LcG’;l;L*co 
1 .‘llO.‘E*Go 
1.3eCr.E.00 
1.345:E*OO 
1.33‘l7E*OO 
1.3315E*CO 
1,33Cf!E.00 

1.7e1r 
1 7o.c.:1 
l.iF63 
l.t?1’18 
1 WC3 
1.8726 
1.Y112 
1.9555 
2. owq 
Z.O!iLb 
2.1101 
2.1653 
3.21w 
2 2.iO.l 
2.2013 
2.3010 
2.3112 
2.3150 
2.3160 

PHI- -.ll’iSE+OC 
PHI- 0. 
FtiI- .lTr5E*DO 
PHI- .3~131Et00 
PHI- .S;‘Jf.E*OO 
PHI- .69alE.C0 
PHI- 8727C*OO 
PHl” lN?t:?L)l 
PHI- .122.‘E.‘Jl 
PHI- .133:.E*Ol 
PtjI- 157;E*ol 
PHI- 17”x*ol 
PHI- . 19?.:E*ol 
PHI. .23’,.1E ~01 
PHI- .2:C”E+ol 
PHI- 244 3E. 01 
PHI- :zcleE.ol 
PHI. .2773E*Ol 
PHI. .2%7EvDl 
PI!l. .31’1?E*Ol 
PHI. -.XGIE*Ol 

BOOY FIND S+IOCK CEO!-LTr(Y AT 2 - ,945 

PHI 

1::: 
20.0 
30.0 
‘10.0 
SO.0 
60.0 
70.0 
@C.O 
90.0 

lM.O 
110.0 
120.0 
130.0 
1qo.o 

Pfl 

.x17 .3217 
::::: 

.3217 

.3217 

.5217 

.3217 

.3217 
,3;117 
3211 

:3217 
.3217 
.3217 
.3217 

Ot?O/CPHI 
0. OKJO 
0. coca 
0. OC~W 
0. ocno 
O.DOW 
0, oc30 
0. cc30 
0 rx:co 
O.OLi)O 
O.:,ril:,) 
0. 01100 
O.@Cljo 
0. xc0 

)TIL- .1Ccx*o; DlIlE- 0. 
)TII.- lCW.E +Ol 
)TlL- :1rmx+o: 

ClIlE. 0. 
GTILE- 0. 

)TJl.- . 1’WCE * 31 011~ E- 0. 
)TIL- 1 rx>:y IO1 

:l~~<~x*Cl 
DlItE- 0. 

)TlL- CT1L.F. 0. 
)TIL- 1t.c.:.c*a1 CTILE- 0. 
)TIL- 1 ,,i!.‘. Fi . ;)l G’ILE” 0. 
>lIL. 1. he.01 

: lc(‘cc.51 
G!Il f.- 0. 

)TiL. DIILE- 0. 
!lIL- 1 lY.II ,c * 0 ? C:IIE- t. 
Illi- . l”>lAf +Ol IJTILL- 0. 
>llL- . lr’:.Ak 931 OrILL- 0. 
)TlL- 1I.X c * 01 DIIIE- 3. 
)TIL. 1%X * 01 DIItE- 0. 
)TIL- .li’C3E*Ol DTILE- 0. 
)TIL- . lr.cvE.01 0’11 E- t. 
)TIL. 1o!z::t * 91 DI:lE- 0. 
)Tlt - .1w:c *Cl CTIIE- 0. 
):I1 - . lCC?L: 01 DruE- 0. 
)llL- l(:Cx*ol D!ILE- 0. 

11s 
.L(e90 
.L(877 
.‘I917 
.‘I951 
.q997 
. SOS8 
.SiX: 

H-R 

.b@b’l 

.bG78 

.6115 

.6118 
bZ6’i 

.6374 

.CSD6 
tb:7 

:a?3 
.7(J@l 
.7183 

7361 
: 7:Pl 
.7(61 

7 7L6 
.7u33 
.781.0 
.7eao 
.7bEq 

H-PHI 

o.oom 
.0550 
.1119 

1661 
:21 JO 
.2656 

::2 
36 30 

: 3751 
.5756 

36C5 
,329; 
.28‘(9 
.223L( 
.16tB 
.1081 
.0521 

0. OrJCO 

A cow 

s.q>17c-01 l.OOca 
3.L(ll’,i-01 l.cmO 
S.‘lCl“f 01 l.ccm 
3.~8if.f:Cl l.C!OoO 
3.3:,rcf .Ol l.DoIx) 
3.3:t!f -01 1.wm 
3.3C’?!F -01 l.fem 
3.26’J’Jt 01 l.WXl 
3.22:fX Cl l.MCO 
3.:w:t 01 l.Ocm 
S.lli:li 31 1.0SXJ 
3.1CWF oi i.ixm 
3 011% 01 l.CoCo 
3 OC.!II 01 l.Gooo 
3.0~451 01 l.lxm 
S.C;‘HI 01 1.coxl 
3.01871 01 l.CcoO 
3.0175f 01 1.w.cc 
3 01111 01 l.GxxJ 

H/HT 

.s3540 

.seq11 

. SK350 

.51452 

.55650 

.55665 

.?A532 

: 5”:::: 
.50705 
.43457 
.qes22 
.‘(7350 
.‘16502 
.qccA1 
.L(5718 
.45568 
.rss25 
.L(5516 

TEW (5.S.INF)/CV 

.OO 6.7798E-02 

.W 6.7798E-02 

.OO b.l793E-02 

.CXJ 6.779DE-02 

.OO b.?799E-02 

.W 6.7793E-02 

.OO b.?798E-02 

.oO b.l798E-02 

.W 6.7793E-02 

.OO. b.7793E-02 

.W b.779eE-02 

.W b.?79BE-02 

.DO 6.77StlE-02 

.OO 6.7793E-02 

.CQ b.7790E-02 

.W b.?79BE-02 

.OO 6.7798E-02 

.W 6.779BE-02 

.W b,7?CLIE-02 



150.0 .3217 WCH 0.0000 CO6b 
lbO.0 .3217 :3+X 0. 0o:)o :61:2 

.6520 .LY433 

.65p.2 .0::3 
66;!! .Olbl 

.6633 0,0000 
170.0 .!a211 .:r(cq 0. coxl .bl75 
180.0 .3217 .3'404 O.OGW .blOY 

K/l. - 

RB CP 

2.3968 
2.3593 
2.3268 
2.3';RS 
2.3';"s 
2.3SRY 
i!. 1'inn 
2. 3',hO 
2.3Sllb 
2.:'iYa 
2.3998 
2.33U9 
2.3SRU 
2.3')eo 
2.3GHO 
2.3988 
2.3cR.Y 
2. wnn 
2. :9nn 

.so(y+ 

.q9w 
'I eo3 

.'I:76 

.'I272 

.:913 

.JSlY 

.3110 

.37U7 

.21?7 

.198S 

.1692 

. 1’156 

.1:1*1 
11 :‘I 

: 1075 
lO.‘Y 

: ,01Y, 
.fJ’,Y” 

BODY RN0 SHOCK 

II-Z 

1.i:m 
1.7RxJ 
1,79x. 
l.ll103 
l.b’47 
1 OLc,lJ 
1 !llr.,L 
1 ‘,‘,‘I n 
1 ‘J 7 lb 
2.Oll’l 
2.C.927 
2 1'4 3'1 
7.1LOl 
2 2 L'S 
2.2&72 
2.2'437 
7.3116 
;I l.‘l’l 
2 J.“I i 

n-R 

.6DS’i 

.&ObG 

.blnZ 

.hlGZ 

tl-P HI 

0. WC0 
, 65 lb 
.1727 

iU23 
:2ws 
.2'Jlb 
, VI)1 
. 3n 10 
.‘I.‘31 

R cow 

3.qTtlE-01 l.OCCO 
J.‘I%m .-21 1 .mco 
3.‘II:Iv 01 l.OOcm 
J.3S231 01 1.0000 
3.3CH’il Cl l.cmo 
3 131’:‘l cl 
1. JlPl II 01 

i:-MM 

, >or.nt 01 l.O(Kx) 
Y .d.‘..hl 01 1.ooIxl 
3.lR:et 01 l.ccm 
3.lUI.lf -01 l.OC30 

H/H1 

.50622 

. !a490 

.531?3 

.57537 

.56731 

. 557‘12 

. !aLU5 

.SYXO 

. 5:o!J5 

.SOlL(6 

.L(9q09 

.'48:'lb 

.‘11375 

.‘I(.1’.09 

.‘46OW 

.‘lSbYl 

.'lVlll 

.',S-.hll 

.‘lSJLla 

TEW CS-S.INFl/CV PHI 

1::: 
20.0 
SO.0 
L(o.0 
50.0 
tm 0 I-J 
711.0 
DO.0 
90.0 

103.0 
110.0 
120.0 
150.0 
1’10.0 
150.0 
lbD.0 
1711.0 
loo.0 

.W 6.6463E-02 

.W 6.6463E-02 

.W 6.6’i63E-02 

.W 6.1’4bJE-02 

.W 6.646X-02 

.CC b.CNb3E-02 

.CC b.O’lf.lL-02 

.CC 6.0a165E-02 

.cc 6.er6Jt-02 

.W 6.WGjE-C2 

.W 6.0’463E-02 

.OC 6.8’46?E-02 

.CO 6.6’463E-02 

.@.I 6.1’16JC-02 

.72?b 
, 7’151 
. .ILlh) 
.771b 

J.lr;‘j’t. 01 l.CMO 
3.0If.‘1 111 l.C?C+x) 
l.O’,!.‘I 01 1 .rkco 
l.O:‘ILt 01 l.c-LQo 
3.O?.“‘dl 01 l.cooo 
~.ol’.nl 01 l.rnUKl 
Y.lJl.‘-4 111 I .1111x1 
Y lJli.l’;l 01 1 L1JUO 

l.f!T!ql.e(K) 
1.73,‘lI I;:!) 
1 .L!Jl:‘~f.*~ 
1.615bC.M 
1. sn,r;r .(I0 
l.,,r,.lN *Ix, 
l.Srl.!L*Uu 

.W 6.6’4b3E-02 

.W b.W63E-02 

.cc b.U’lbJC O.! 

.M b.D’lt.IL-Lu 
, 00 b , B’lt, tL -02 

7800 
17nc.9 

PHI ml 
0.0 2.39ea 

10.0 2. 39tu 
20.0 2.3^,lIR 
X.0 2.3PRI 
‘IO 0 2. .l’inn 
GO. I, 2, 3’4110 
6U.0 2, J’inh 
70.0 2.37Fcl 
80.0 2.3563 
90.0 2.3Y?R 

100.0 2.3octl 

DfcS/OZ 
.5150 
.Slb6 
.Sllb 

5.‘10 
!..“.” 
!s ,.‘I 
!, ! P I 

110.0 Z.l?hn 
120.0 2.3939 
130.0 2.3908 
I’ll).0 2.3unn 
1 !.O, I) 2. “,“B 
101J.O 2 J li II n 
170.0 2.3988 
180.0 2.3983 

J’lC,l o.lI’,:,” 
J~4cYl 

:S’rc+ 
0 11(11 JO 
0 OO~)O 

3401 
CONE SOLUTION RE:F.T 10 Z-INIilAl.- 

o.ooQo 
. 1ccoo 

.bb74 

K- 3 PI11 

u 

.Gm!‘J’ll’Jl 

.611!!.~1’0 

. 6 1 3 :,‘)‘A 1 

.blbrJl’lel 

.b18?71'.,5 
,62CIYp.1,9 

- 1 LKJciJo 

R 1 H/tiT 

, ytwrm9 O.CWC * sub2 
. J’I;‘:HuR9 .‘Y476 .5862 
.3’1;‘31’119 .0952 .5u59 
.y421?610 .11129 .585S 
. WX~90? 
.3‘41&716 

.19os .5050 

.2381 .SW3 
.:‘+1623’12 .2057 .SUJS 
.3’4137027 .333s a5127 
,3~lc%Y70 .3110 .S817 

J R P RHO 

1 .f~wcrtO!;G i . :vmx-01 2,2172YE-01 
L( .03’1!l‘/212 l.i?YlllE-cl1 2.2lbf:lL-rll 
5 .0357’):68 l.?J73CL-01 2.21’I;.:E 01 
b .0:.5535;‘5 1.29’11~lE-01 2.21(YlGE-01 
7 .C?37:CGBl 1.29C:X-01 Z.L05:3E-01 

i 
.0?81’j837 l.?tWS;E~~Ol 2.1YJ15E-01 
.OJYO.!‘IWt 1.2?1OSC-01 2.1719:E-01 
.O~~flblSO 1.272’16C--01 2.IAJqLE-LJI 
.WOG’>:DG 1.26516!-01 2.17WX’F-01 

u (S-SINFlKV 



12 

:3 
15 
16 
17 

:i 
20 
21 
22 
23 
24 

J 

J 

3 
4 
5 
6 
7 
0 

1: 
11 
12 
13 

:‘5 

:; 
:9 
19 
20 
21 
22 
23 
24 

.WlS;rG3 1.257.?3E-01 2.1651qE-@: 

.ui2’:G13 1.2’lc7cc-0’ L . 2.15’lG’~E-01 

.cH318776 1.23951f-01 2.lr3’l:E-ol 

.C+tO19:2 1.22;;eE-Cl 2.13!:‘E-01 

.el’lr:OcB 1.21983C-01 2.11YWE-01 

.01568.?15 l.ZO’il(.E~~Dl 2,1C:>b9E-Cl 

.ol6:11101 l.l9J<!c-01 2.09171E-01 

.CA73’d:57 l.la:..tJE-01 2.07714E-01 

.W917714 1.: 7’iC%E -01 2.0~~16’!E-Oi 
Lri9WB70 l.lbllVE-01 2.0lT(~.C~-Ol 

:ch9e.m l.llt7>‘E .o: 2.C.!tj’JC-01 
.ox!GflaJ 1.133~r6~-01 2.OlZ?bLE-01 
.05153339 l.l1961E-01 l.‘J9508E-01 

n P 

.03~(0135G 1,29025E-01 

.05437559 1.2aauic-01 

.0’1571022 1.2CWtE-01 

.0365’4505 1.2e5117E-01 

.03737980 1.281cw-01 

.039%1‘I71 1.27619E.01 

.039319W 1.2JW7E-01 

.C3904-i3J 1.2WO’E-01 

.(rlOJ1920 1.256C?E-01 

.cq155.103 l..?~SlCE-01 

.Ul23!‘I;Pb 1. 2’107l!i- 01 

.cr132;“69 1.2$131E-01 

.rrl~lo!~!l:;? 1 2.1.’ ::c 01 

.ul~le’>335 l.Zl:‘:IE-Ol 

.W57.?81B 1.20187C-01 

.CUG563Cl l.l?C’~&E-01 

.@4739lW l.l793?E-Oi 

.Wa23267 1.1672?E-01 

2.20561E-01 
2.2r=IVCE-01 
2,Z.:Za7.:-01 
2.1993>E.01 
2.1S‘lJlE-Cl 
2.1La7SE-01 
2.1819LE-01 
2.l?‘rlCc.-Cl 
2.165”:E-01 
2.15E”.?E-01 
2.1’15: FE-01 
2.1.:‘1711’-01 

.@+306750 l.lWS”E-01 2.03HS7E-Cl 

.W990233 l.l’A::;E-0: 2.@2?!CE-01 

.OLO7371G 1.1272X-01 Z.CW>iE-01 

.01.157199 1.113~PE~Ol l.Y865Hk-01 

R P RHO 

.O%@iO56 1.2622SE-01 2.17131E-01 

.O:‘iR8506 1,2623’lE-01 2.172Ai2E-01 

.OlrJY56 1.2G;7;E-01 2.171‘1.1E-01 

.O:GSNC6 1.2Ls’l:E.-01 2.1607YC-01 

.037’;1656 1.25qXC-01 2.1WS3E-01 

.OSOX307 1.25017E-01 2,1577CE-01 

.03910757 I.+45?,t-O? 2.153’,X..Ol 

.0339!:207 1.2:32’E-01 2.1qG37t-01 

.cY107’)457 

.CH16‘i107 

.w24psa 

.w:33ootl 

.ul’l:7~l50 

.ci1501’??4 

.015:‘!.:‘19 l.l’!:~:It:ol 2.674. “C-01 

.0167fjSOI) 1. lG78:~:.~01 2.c&llHE-Ul 

.O+! 755259 l.l’6YCE-01 Z.W7:7E-01 

.cHE39?09 l.lLI7;GE-Cl 2.032d9E-01 

.0192r159 1.13507E-01 2.0;755E-01 

.C!:.OOfzGO9 l.l’251E-01 Z.K167E-01 

.05393059 l.lOY”oE-01 1.9ar26E-01 

.05177510 l.O9WSE-01 ;.96131c-01 

u 

.611X959 

.6 13 7 z. 3% 

.61t;PJ’iO 

.61BXJ23 

.b.!C:CP>S 

.6?5iO110 

.42519:12 

.627X’t3R9 
,629’u’ilLO 
.6315”633 
.63359679 
.6:%5?rl 
.6311;1T,.‘I 
.b:Ji’r‘.!!7 
.b’(l I:‘::‘! 
6’l:J’la14 

:tA5’j~CV3 
.6qCOOB’O 
.650136?0 
.65?271111 
.CWZ25rl9 
.65GGPl;‘l 

.20807219 

.?ol:q:lu 
, l’:‘,:! It!3 
.i8?:!-415 
.le.-‘Ir’l:G 

17LY.I’,:>0 
:lli’lL’ib’l 

lG’,G5mbB3 
1601LcGl 

: lSj’~l.739 
1525tGsC 

: lGj!l>l::y, 
.l’lllil?l 
. 1 !f.l::‘:.a I 
.13,‘11b?2 

12/h:l~/l 
: 12J :cc 70 
.118!6~158 

ll~Gl’~50 
.llCIG710 

lOCOBc,92 
lO!bCJll 

.C3’/iN7?C .0%‘.;25~7 
,c 5’10.1315 IX.4 ;f,t”G 
c35e!.o!J7 .OL.I?PI I2 

“10115197 
: ilOC9677 

-4762 
.s235 

.33771Bll .5714 

.33’J31615 .tllPO 

.3:na7oa .6667 

.33W’11S9 71r3 

.3\796672 :7619 

.33:‘*6752 

.3W53619 
:BO95 
.RS71 

.3Jt:U517 .9018 

.3’5511517 .95r1 

.33518591 l.cDxl 

.34OJC321 .L(286 .5BO7 
.5795 
.S7B3 
.5770 
-5757 
.57’(2 
.5727 
.s711 
.56W 
.5676 
.C65B 
.5637 
.Sbll 

A 1 

.sq2@lc21 o.omo’ 

. Y’205567 .0176 

.3;119(.877 .0952 
3’118‘1625 

:Wi67620 
.1q29 
.1905 
.2301 

33F!,llBC 
:33B&327 

.6Lb7 

.71q3 
.33758975 7619 
.33709179 : 6095 
.3365G250 .a571 
.33LOi255 .9Ulfl 
.3:54OJWl .95.Y( 
.33’lU1527 l.oooo 

A 1 

.WO97772 O.OCCO 

.3‘1090336 .0176 
,3’dOi9221 ,0952 
.3’4CGG310 .11129 
.3Ltwa772 .1905 
. YIO?W’~O .23Sl 
.3’IT<626B .2B57 
.33581075 .3333 
.33952CG7 .3810 
.3392&99 .qzec 
.33t187hW .‘47b2 
.333:u550 
.3tr.:J1’)2 : :::: 
.3:7I!Lll .6130 
.3:73>165 .G667 
.SM’J!621 7143 

355iCg29 
:335xwq 

17619 
.a095 

.335’43792 .B571 

.33’dlY;aBs .9WB 

.33’lJTsi30 .9524 

.33371993 1.m 

H/H1 

.SBSO 

.SflSO 

.5P’o 

.5w3 

.SB37 

.5B31 

.5B23 

.SB11( 

.sscN 

.s7w 

.57B2 

.5770 

.575B 

.57L(q 

.57JO 

.571q 

.5698 

.SbB2 

.5664 

.5GqS 

.5625 

.5605 

H/W 

.5013 

.5811 

.5807 

.SBO3 

.5797 

.5790 

.5702 

.577q 

.576q 

.57% 

.5743 

.5731 

.571B 

.5705 

.5691 

.567i 

.5660 

.5643 

.SG26 

.5600 

.5581 

.5568 



J 

5 
L( 
5 
6 
7 

-!I 

:: 

:: 

:: 
:b 
11 
18 
19 
20 
21 
22 
23 
w 

J 

3 
'I 
s 
6 
1 

t 
10 

:: 
13 

:: 

:t 
18 
19 
20 
21 

:f 
24 

J 

3 
‘I 
5 
b 
1 
e 
9 

10 

A P RHO 

.CWiYO:6 1.2175&E-01 2.116:X-01 

.CJ150133 1.21a:LE-Ol 2.;;!?:f!F-o1 

.c!3:,7c>:o 1.2:7c::-0; 2. 1;‘. :4FOl 

.03f:.2.?*0 1.2i:Q,L-31 2.llW?E-31 

.0!1.IB.r4S l.Z11’, “F-cl 2.11(~l’F?-ol 

.o!“:+l’lz 1 .Zr’J: Ik 01 2 11.‘7’1 01 

.Os’..‘n!.?o l.;‘.M1!~11. 01 2.101;:1 -01 

.oILl.l,:>7 1.1’9’):7i -01 :.lO::~t-Ol 

.OL(O~lT’h7S 1.193~:t-Cl 2.ca::c-Cl 

.04176752 l.:S?CSF-GI 2.C?;IlE-C1 

.Dli't~e29 l. l?$t?i-Cl 2.07?.~JE-01 

.043:051)7 l.lJZl’.F.-Cl P.CI~‘~IC-31 

.o:‘l!69W l.l61’..‘r C? 2 r> '_ )! '5. 0 : 

.o’T.-!;‘:l 1.?:5::E.31 2 0177fr-31 

.WC!‘ll~‘) l.l’<;r:‘-ol 2.O’~:;E-Cl 

.lxr,9:>16 l.lt(>!ri-Sl E.C.~li.E-C: 

.04JP1234 l.l2SOLE-C’l 2.O!:Z!t-O1 

.Dlebl311 l.l151CC-01 l.sY7::f-Cl 

.W9SJwl l.lCJ7C.E-01 l.PCl':E-01 

.OSO31526 1.0>19~lE-01 l.YL53.E-01 

.@S12S603 l.C79C7E-Cl 1.951’/;.i-01 

.05211GBO l.O66S’iE-01 l.F::“SE-01 

R P AM0 

.CJrmOS6 1.1:e91c-01 2.O42WX-01 

.03rwll3 l.ICM!C-01 Z.Ct.3?~i-01 

.OSC93711 l.ltCtlC-01 2.0S3,19E-01 

.OTC69129 l.l53iiE-01 i.CJSJJ:Z-01 

.05757L(E!6 l.lttC’i-3i z.C:?:;F-ol 

.(;sP.4:ew 1.11:.: i -01 2.c:.. ,;I -01 

.CJ!‘J:‘d.!,Z 1 l’;:fPi Ul ;‘.rra:. I).! 01 

.ol!1.:.‘!,!>9 1. 1’4 JJ.‘L-cl 2.cIII:.'L 01 

.LT?l:ci’~l7 t.lr:!Lt-Cl 2.oT~.r’i-O1 

.Ull’i~2lL( l.lJ!5:L.01 Z.C.?7!CI: O! 
;&?R:bZ2 l.lJ>!-*i-O1 2,C'lT;E-01 
.Ol3/55,0 l.l>!‘:X Cl1 2.c:J?>E-ol 
.c.vIG-l~‘11 1.115?7c-c1 2.CC~;‘~;E-Cl 
.01~~.?7r;S I, ICI ‘f -01 1.5:‘.“’ -01 
.OtLh:rL3 l.il t.(l I.::.: .;! 01 

H P RN 

.03q;rrosG l.C8913C-01 l.PsL’?‘4t:-nl 

.O:~Ic.53lb l.C?;alSt-01 1.9673TZ-01 

.il3S’?h686 i.O;37Zi-01 1.972:X-Cl 

.03678tlb l,G??~~t-~31 l.Fi’l7;C-‘Cl 

.33li.93:6 l.C,53C!T-Oi 1 97”~-01 

.0~9(.@6SJ 1.031;;Qt.Gl 1:97h4: 

.0:951971 l.O?YI’C-Cl 1.0:;:‘. x.0: 

.WC’!S291 1 .;a54c -61 1.9LY:‘IE ;1 

K. 6 PHI - 30.0 2 - . imfiJ 

U V w (S~SIttr)/CV 

u 

.bllcF612 

.ta11192:0 

.62374S',2 

.tx:r,;2.3;?-I 

.‘:-r?,;'4:.1 

.(.'.~",',:s 
G!.', S'.'.S 

.K?.,r.:!:LO 

.t.!r.!!~..':Y 

.6Jne5Ifz 

.6.!1,?~1:9 

.b-d::C..:: S 

R 

.339226'(8 

.3?901278 

.JJCW>6:2 

.335:2';15 
3lsYlfd7 

:Yrn!:lCb 
.3:cl.‘z?z 
,33'137'02 
.33759Cl’i 
.33133122 
,3319ec37 
.338CJW6 
.33L2l?bl 
.33:?us+l 
.33wt?:31 
. 33cCs313 
.33GbsClL( 
.33rlT+ll 
.33JblBC6 
.333C9237 

33251'156 
: 3319rS40 

R 

T 

O.oooO 
.0(76 
.c952 
.1429 

190s 
:23e1 
.2057 
.3333 
.3110 
.4286 
.‘dlb;: 
.s213 
.s7111 
.6190 
.bbbl 
.71r3 
.7619 
.BCPS 
.OSJl 
.9cHe 
.9sw 

l.COX 

1 

. Y36W2’(9 o.cQx 
33643829 

: 33ci24611 
.@I76 

. JJCC9125 
33!BJO941 

:3:571101 
.lJ:l(rC!3 

JSS’LOW 
: 334’lB;*lO 
.35’4b9bqo 
.3J’43UJ81 
.3J’IOS931 
.53311312 
.Ys!!~tolS 

3J.?‘J’4’#‘)7 
X1?< 7,,26 2 _.h .J 

.3?Llf;:61 
331K~C722 

:3J116lsJ 
330651L(1 

: 33010190 
.32955517 

a0952 
.1429 

1905 
:xa1 
.2857 

: :i:(: 
.‘I286 
.‘I162 
.S218 
.s111( 
.b:‘)O 
.6Cbl 
.71'13 
.1619 
.OOYS 
.8Sll 
.PDtll 
.95a 

I.rxm 

k 1 

.313c93t9 o.co30 

.33325562 .0(16 

.33JSOl~i .0952 

.332wfl97 .1’429 

.33’6:‘490 .1955 

.332~~b9:3 .2301 

.;3225070 .285J 

.33262227 .3333 

H/H1 

.57S4 

.Sl’.6 

.sw2 

.s137 

.s731 

:::C 
.SlOI 
.S499 
.SbO9 
.Sb71 
.56bb 
.5byI 
.SWl 
.5627 
.sbl3 
.559a 
. SS82 
.SMS 
.X40 
. SS28 
.sso9 

H/H1 

.SbJJ 

.SbbO 

.Sb53 

. 56’1 !J 

.5w2 

.Sb?5 

.5GZll 

.S420 

.Mll 

.SbOl 

.5591 

.S580 

.S%Ll 

.S5% 

.SLiJ 

.s529 

.SSlS 

.54’)9 

.5res 

.!i’467 

.w’I3 

.%30 

H/HT 

.SSlL( 

.ssss 

.ssrs 

.ss39 

.S533 

.S527 

.s520 

.ss12 
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13 
14 
15 
16 
17 
10 
19 
2u 
21 

:: 
w 

J 

3 
L( 
5 
6 
7 
8 

1: 
11 

:z 

:: 
lb 
17 
18 
19 
23 
21 
22 
23 
24 

J 

.0811(7E-Gl 

.03b~~lT-O1 

.07171L-01 

.C66CX-01 

.0597:~E-01 

.OSI”E-01 

.Ol:iS:-01 

.n3917c~ol 
c: , . :r. 01 

V~S!.L’IUP l,C:‘l5:t (!I 
:Lm17t19 l.Ol.!l’E-01 
.05139139 l.c&!S?E-01 
.0:233(10 9.Y19JCE-02 
.05321780 9.8165oE-02 

R P 

.O”IOlO.:b 1 .Ol?tlRC-01 

.03’1:‘3997 1.01?(.JE-01 
035’):95El l.OiS3JE-Gl 
o:Jcno7? l.C2119E-01 
037E3bZl 1.021’1.X -Cl 
03878762 1.02:7.4E-01 
OJ’JJ5JO3 l.o::“>E 01 
Ol-b96~IS l.(rl~l~l’i 01 
Dili3~“6 l.l?:~I::E-cl 
Lw7’ “1.57 1 .I31 .nc cl1 
(I4:!,“i6r) l.f~II:,r.il 01 

II P 

.03rC‘I056 9.3523X-02 

.037253Cb 9,3’>?65E-02 

1.965?4wc-01 
1 9’77’:C -01 
1:953*&-31 
1.9147:bi-ol 
1.937:-rE-01 
1.931q:E-ol 
1.92:~rflE-ol 
:.91’a?!:-o1 
1 ‘)o:.. :I. 01 
1,6’Jl:!d 01 
l.n7Y7’~f.-ol 
1. nb7:aE -01 
1.353LqE-01 
l.WOllE-01 

R!iCJ 

1. ns67'~fI-Ol 
1. 0 ~‘ls’.~.-o; 
l.e51nlc-01 
l.aeS:bE-ol 
1.85C(;‘E~.31 
l.eorl!t-Ol 
1 .eP’;:..‘t -01 
1. CL 7 !‘IC -01 
1. 95,ll ,;i -01 
I .B3iC’lF -01 
1 BlI.‘.‘II I?1 
l.bll.‘.‘i Gl 
1 .ec.:;*t -01 
l.aSn~K~ol 
l.b:CrlE-01 
1,8~‘6li-01 
l.R3’L!Z-Oi 
I.Pc:!:F-Ol 
l.E!TLX Cl 
1. c’.:t.‘:c .Ol 
1.7?>4lR.-01 
1.771)49i-01 

RHO 

1.7527X-01 
l.?i+PZt-Oi 
1.7ez,2x-01 
1.79:3w-01 
1.73:,l!:c -01 
1.7s9: t. 01 
1. JL’J t t 01 
1.79’J:‘st -01 
1.?93lf>L-o1 
1.79Y:i;i-ol 
1.79?kti-01 
1. ‘tc:.li’ 31 
1. 7!4l’:F. -01 
1. T’Jb ;;I .fll 
1.772;1;.01 

.OSJL5190 
0:11~3130 

:0!.2’.1?56 
.GS2CJl J3 
.CSiSSCir( 
.GSll J319 
.05,n.x6S 

u (‘I-5ltiF)/CV 

126’.~?~15 .Olb’It3’47 
126 ; /r2 OE : :., 13 5 
1 z ‘I.. .’ I ! i CL::tlW9 

.3317bfJb7 
331r9c.47 

:331207'(5 
.33:83:66 
.330s6e;q 

33021991 
:325CSlS7 
. 5;:an $433 

L J:‘:.yq 
Sz'ItzlJD 
32.316117 

: 327to523 
32715707 

:3266’4131 

A 

.13016993 

.329LS264 

.32924511 

.3290?065 

.328esS28 

.32C13’)5! 
3?3!>~>3rd 
32Y,?;ZS? 

:32r 75vi2 
~.'7ncx!2 
?Z I!*‘( I52 

.5212SSlD 
J2bYC207 

.32Cb~968 

.32C;eU,O 
32j92031 

:3255’1556 
.325:‘1589 
.‘1~~71550 

PI27293 
.32377579 
.32329619 

A 

.3110 

.q2eb 

.L(?bZ 

.5238 

.571q 

.6190 

.6bb7 
71r3 

:7619 
no.95 

:a571 
.9wa 
.95w 

l.OXKl 

1 

O.CCW 
.CH76 
.0952 
.11(29 
.1905 
.23Dl 
.2837 
.3Y33 
.JblO 
.q2eb 
.‘(762 
.5250 
.571L( 
.6190 
.bbbl 
.71q3 
.76!9 

co95 
:osn 
.9@48 
.9sw 

l.COC0 

f 

0.03oo 
.CH:b 
.0952 
. lq29 
.f905 
./In1 
. 1 I 5 J 

::i:i 
.‘(2eb 
.‘I762 
.S?36 
.57lL( 
.6190 
.6667 
.71r3 
,7619 
.8095 
.llS?l 
.9W8 
.9524 

.sscM 

.WPS 

.n35 

.Y415 

.Yib4 

.9452 

.srqo 

.w27 

. w1r 

.G+Jo 

.SJbL( 

.53b9 

.s352 

.5335 

H/HI 

.Whl 

.5430 

.nzo 

.SrlS 

.no1 

.5402 

.533b 

.55rJ9 

.5381 

.53J3 

. ~~6’1 

: 5”::: 
.5319 
.5323 
.SJll 
.S299 
.52i?b 
.5272 
.525fJ 
.52442 
.S226 

H/H1 

.5336 

.5296 

. s2m 

.5278 

.5272 

.5X1 

. S.-h1 

.S’SS 

. S?lO 

.52’11 

.S233 

.5225 

.5216 

.5207 

.5191 

.5186 

.5175 

.51b3 

.SlSO 

.?I137 

.5122 



24 .0548t1320 8.735’rGE-02 l.?lCO:E-01 

J A P RHO 

J 
'( 
5 
6 
1 
et 
9 

:: 
12 
13 

i’s 

:; 
10 

:; 
21 
22 
25 
2q 

.03'(@4056 8.57625E-02 

.055X233 8.631qC’-02 
;C.!G!2405 8.67:3!:-C2 
.03716596 8.7@42X-02 
.C:%!c‘763 8.72:.t"E-02 
.G3921(940 e.7377sc-02 
.CA!C?s‘117 a.?q’o:E-::2 
.DiI:32W 8.7::"LE-02 
.cYiJ7rll 8. 72'>4-E-C2 
.f,4T'41G‘tIl 8.7:~~5:E-C'S 
.rf4'l'l:3:5 cB.CSJ7'E-C'2 
.Dct:..;c"J? a.L5:7Yt.02 
.(ylLS~r178 8,61(.5,‘E-02 
.047:<355 .3.L0!3:E-02 
.cNer.:532 I).:! i;!I.E-02 
.0'%6709 3.517':E-02 
.O:O?C[15& 8.‘467:.C.E-C2 
.05175063 0.41:3”-0’ 
.c52:92L(o B.?':J:E-02 
.@535!~17 8.2:tleF-O2 
.c’54675s~ 8.2T1CLE-SZ 
.G5591770 B.l5e22E-32 

l.W75.?E-01 
l.b7W7E-01 
1.6273SE-01 
1.695CSi-01 
1.7311x-01 
l.?@iXE-01 
1.7Ji5X.01 
1 7YLIlE-.Ol 
1.&,1.t -01 
1. 757 7 ;i -Cl 
1.7C:;:E-ol 
1,73!13F-0’ 
1,6;;57C-01 
1,6:SI’<E-01 
1 .6XA%-01 
1.ct’lv.E 01 
1.67b’I’~E .Ol 
1 ,671t:F 01 
l.bL!bX-01 
1.6:siE-ol 
1 .LrSS7E 01 
l.LJL::E-01 

J R P RKt 

3 
4 
5 
b 
7 
lt 

1: 
11 
12 
13 

:‘5 
lb 
17 
1n 
19 

:: 
22 
23 
2’i 

.OWC4056 7.8W6'lE-02 l.S’iSCr.E-01 

.03513731 7.9;53x-CZ l..5771:E-01 

.C’623506 7.95'!"E-02 1.5’115.!F-a1 

.0313!132 7.9'>C':.E-C2 1,6:3Pi:E-01 

.0Ic~l:.‘)s7 4.C!L?'E-02 l.LSS:lt-Dl 

.c:‘ITL’J:2 t?.C:7lil:-C2 I .G:Ilx-Cl 

.O4iL.?‘lC3 a.cvrvr.-02 1616:s01 

.cH17~:33 8.05?::t.-C: 1:b:e: ‘L 01 

.W.‘315.59 fJ.C::.:.E-cu 1.615:rlL 01 

.w3?159r 8.C4-i;?X-O2 l.f:i5>E-01 

.W501?39 B.C.'C7.E-C2 1.617CLE-01 

.Mbl iOY4 B.OlCIdE-02 1,617:1E-01 

.cM7Cc'760 7.91:1~s-0’ l.b1’47QE-01 

.waJ'.'Ics 7.95~,.4:‘-02 l.fll’l:E-01 

.r>l'A':.?lo 7.5;?7;‘*‘:-0? 1 ./I: l4.:E -03 

.osc~t7'>5c 7.c911~Ic-Gz I c(!:If.E-Ol 

.O:ll.‘;r61 7.85;;LE-32 1, :‘;7:.x-o1 

.C:X’I3f!b 7.t%I:7E-C2 1. C’i: 3cE- 01 

.05579112 7.755i:E-02 l.se’l’:E -01 

.054BEC37 7.7037X-02 I.577:=E-G1 

.05S’>b:L2 7.W01BE-02 l.S68’4E-01 

.0570R2bB 7.5e:CGE-02 l.S6PlrC-01 

J 

.O%CHOSb 7.18511E-02 1.'!5137:-01 

.03519792 7.2‘+312E-02 l.q87CCE-01 

.03635::a 7.27?2(f.-02 1.5333,:E-01 

.03751Z6‘4 7.3JS51,E-02 l.Sl:l!E-01 

.C!i!67XC 7.37CGSE-D2 l.S>ll’IC-01 

.03’IU2737 7.3$3:+E-C2 l.S;hTLf-01 

.WWW73 ?.‘4:;85LE-02 ~.“OCLE-01 

.67799230 .13152xX .11(119702 ,034 7C967 

K-11 PHI - 80.0 2 - .lrnA 

u V u (S-SlkF)/CV 

.b~XO326 .2157’4513 136!.9183 .C&WbW7 

.6'44.?W,"b .214C'273 lY,t.T63b .0’-‘166 72 

.65;1!.6p.s 2C.>C,I(!?8 
:2mx79C) 

13:;:412 .@lr::-N 
.6’.:“r.i.T15 133!‘I~Li4 .$434-r~422 
.65’~45FC .lli’J-llr~49 131’1i331 .CWs;9916q 
.C5764ll’l .lWi:l@l 133.‘,563 .01~1!131 
.65;557’10 19fJ6! 22) 

:1%5:Blli 
12Yi UT51 .0375xz39 

.Cb::bSLI 127:‘.‘,0 .OIb.%j74 

.66::1’,‘~6 .lctL:7sn 12b!::Jt3 .03Sl’rofl 
bWY’4104 

:6(1.51121 
17r;ac.123 

:171.?:-62 
:‘!:!!‘c9 .0’~!‘.585 
1 2 I i ’ *: T! a .03:fiC-+l 

.6G\1:!,!9 .1116’~~!x 121. iL33 .OJ.?.Lr’iib 

.66'i713;Y .lC.‘d’. 65 .011P 7x8 

.67131956 l(‘lY ‘.55 
p;: : 3; 

‘ ‘u .03:2:245 
.C7;57(.25 :lblC%U 12 .:..rlCb .0”.&97~7 
.67rl~:OJI .lTKQl’970 1191 IIOL .03rllG’455 

b?(,l ;229 . 1 5 5 c ‘, 3 2 1 llJi<.\83 .0i9;:Sb2 
.677771bS .1”1’4117 lllY’.:63 .02’i.~@%4 
.67WLi*43 ,147;~ Cl0 117t*:9‘44 .ozyaI:92 
.6YiG!0dl .lrS’i’1:5’l 117; 5172 .CZi?:;‘:63 
Le:c:!s.I 3 .1’1;‘71~W llb’tQ5o .O?Pl1?7C3 

.68’14:212 .I3971731 llbZ;ik9b .027C621;0 

K-12 PHI -90.0 L- .1m 

u V u (5-SItiFl/Cv 

.6503W6.? .2213d373 1UW 1625 .ObW6347 

.0:rrt127 .217?5,474 l*r!>lq5B .rBR13115 

.655L:V93 

.6blB-,IG3 
.21.>Cem 1r1t :757 .041126~W 
2.5 I _ 7.49 ;3’>‘-;Pzt2 .O?ijiX2 

.6b..!;.a72 .;‘k’Li!i3 .13/4Xx36 .03%!312 

.bbf3-4787 .15.:‘*9?0 .iJtl:CZl .0513bC59 

.f,677hNl .lIsI!!L37 .13”ql719 .031:r359 

.LLss:fIeJ 1911jl !“5 
;3i9( ric 

1 ::‘e ;;‘57 .02d~Ilil 
.671:!lliD. 131!,7113 .02375312 
.67,:9;;;::5 :16’13Yrb: :12’)~?r!10 ,027 It.‘)ll 
.67’*:!;;1 .lC13!llb .l<!ILbf.‘~l .O?cRGf.71 
.675’i!.?9J .1777?;.?6 .12k?‘90 .0261:290 

Y !;.‘I.;< I@6 .Or!!A 352s 
32 !i:l Jlli .W4?1L>9 

.G3; 13i59 .lLR’clix l.!‘ll’~!HI 03 ;I ‘: L” , 5 

.tfZl>H51Q .lt,5lqlJI .12 I‘ :I5 .o> 3 I I l’i‘4 

.bi1::1’37.5 ILI’I i I?: 

.6e’..;:‘r;’ :15w ,I’( 
.1;;,::;77 .C?!J.;6’49 

1214 a77 .C2191qC2 
.66i%592 .lSbtLdW :170?1;:93 .0225r379 
.GSBll690 .lS:6; .,‘)S .12::<!Wb .0?:19495 
.6EiCP:,‘W .1j;?l’,lVl 114JW67 .02155680 
.69135’403 .;q3LxJ:3,' :11876B’>O .0?1597Sl 

K-:3 PHI -1co.0 2 - .1ocm 

u V u (S~S;.4Fl/Cv 

.31963qbO l.O@X .5108 

n 1 

.322Cb219 O.QXU 

.32103381 .C’i7b 

.32cC3213 .0952 

.3ZN59rl .lY29 

.320238:6 .17os 

.32015:50 .2381 

.319991Sl .2857 

.31983214 .3333 

.3196tiia2 .3x910 

.JlW6376 .42P4 

.319257r2 .‘I’162 

.319;3:.?2 .5230 

.310793~I9 .5714 
3i05?535 

:3!B2%60 
.b190 
.b667 

.3179..631 .71r3 

.317bSob7 .7619 
31731962 

:31695537 
. ac95 
.a571 

.316537Cd .9lxD 

.316i54qS .9524 

.3157554x l.OOOO 

R T 

.31.35780-3 o.oooo 

.31662132 .C47b 

.316lG389 .0952 

.31i8UDl .a571 

.312:‘(6Vb .9041 

.3121'I268 .952&l 

.31177q9’1 l.mx 

A 1 

.s;L(m630 o.cmo 

.31222875 .W76 

.311t1cl35 .09S2 
.311q6593 . l’i29 
.3i1303’13 .19os 
.31121336 .2381 
.JlllC920 .2357 

H/H7 

.s2c% 

.SlSS 

.51qo 

.5135 

.5129 

.5:25 

.5120 

.5115 

.SlOP 

.SlOJ 

.5096 

. SO89 

. SCBI 

.5073 

. SW4 

.5055 
SOIS 

:5035 
.x23 
.%I11 
.L(99n 
.q9es 

H/Ii1 

.50?5 

.5012 

.‘4996 

.q991 

.‘I986 

.4982 

.q97rJ 

.4974 

.‘I969 

.496’4 

.4959 

.9953 

.‘lW6 

.4935 

.9932 

.4923 

.r915 

.q905 

.qe95 

.L(aw 

.r372 

.Lc860 

H/H-f 

.‘I%9 

.417L( 

.qa55 

.*a51 

.4845 

.4043 

.L(c39 



ul 
0 

10 
11 

:: 

:‘5 
lb 
11 
19 
19 
20 
21 

f : 
Pi 

J 

3 
Lt 
5 
6 
7 

i 

:: 

:: 
111 
IS 
lh 
17 
10 
19 

:‘: 
22 
23 
24 

J 

3 
q 
5 
6 
1 
cl 
9 

10 
11 

:: 

:‘5 
:5 
17 
18 
19 
20 
21 
22 

.CYI?iq209 7.‘41693E-C2 1.53352E-01 

.0133’19’(5 ?.‘41913E-02 1.5.551”L-01 

.olw:ca1 ?.*4157GE~K! 1.5JSILC-01 

.04:61qle 7.qo11x-02 1.5J5’~c-ol 

.-v6771W 7.3957:c-02 l.s:‘i:‘.f~ol 

.,479.:870 7.37Y x-02 l.SSc...:E-Ol 

.I-- -:.:,r,z* 7.3!>!!rt-C’ 1 :;,: !..i: Cl 

.05G03;W3 

.CSJla7aO 

7.3;Ls!L-O2 , L I. ‘i “1 
I ..‘..d 

7.2%53.t-02 l.tzl*‘l~Cl 
7.2r,1.:;TY-oz! 1 51 li';,i- 01 
7,2:jr1;<-02 1.5117x-01 
7.17C:BE-02 l.%xSYE-01 
7.13329E-02 l.‘i9?r3E-O1 
7.07tb7E-02 l.‘i?CCt.E-01 

.0583’1516 7.02467E-02 l.‘daJCFE-01 

l-l P RHO 

.03401056 6.6209%-02 l.%SSlC-01 

.035.?0207 6.612:BE-02 l.qPRlRE-01 

.035’i?.357 6.73:S:E-02 l.‘42:‘l:E-01 

.0:7fCSG9 6.77353E-C2 l.‘435:SE-01 

.@:eic’G59 t.~?llLE-02 l.q’l:lbE-01 

.C~401’4910 6.C:“SC~-C2 l.‘i’!.?GIE-01 

.Oi1’29&1 b.Sr.~;‘(C-L.? 1.‘4tZ?.‘.E Cl 

.c;‘2;,.:::2 6.8;‘!>:.E-G2 1 .‘,CZ’z IE 01 

.oITr!.t3 b.e:?l7c.c2 l.‘4571iE-01 

.c,-l~c;:.,l’i 6.t)Y,‘.:t:-O2 l.q5!9.+-01 

.CHb55565 6.a.?C,;E-02 l.q57:;T-31 

.W747716 6,6!99GF-02 l.r~.L“L-Ol 

.cNtb?r.L7 b.c;“I:‘i 02 1 .‘Iw;rwJ1 
;oIF7301B C.nu!.TlL 0’ 1 .q5.‘.“.r’ 01 
.C’Jll’~l~~‘) 6.7817f1L.U 1 .‘IqY.: .I:01 
.(1:.;‘!(,3;‘0 6.7”473E-02 l.q’d:.‘JE-01 
.Cj5:!Y471 6.72.:rti-C2 1.~‘13hE.01 
.CC4(EA>l C.f:995.:E-02 1.‘4357tE-01 
.0:6X772 6.tii7:1E-02 1.42:(.X-01 
.057-?4923 b.G1‘1:,CZE C2 l.r23::1E-Cl 
.C:b’4:07q b.:?I:c?F-C2 l.rlf’l’E-Cl 
.053L5:25 6.5’>12iE-02 l.‘iOC/t!t 01 

H P IWO 

.09!0’4056 6.167375-02 l.‘ClalE-01 

.C!;Y115 6..?2272E-02 1.34333:-Cl 

.C5061575 6.26937~~02 1.3LD61C-Cl 

.OJISC33-1 6.3i;Z!lE-02 1.3(.93/i-01 

.o391x3q 6.33T.4 !L’-02 1. 3JbC!!E-01 

.C”Gl7CW 6.:543X-02 1.331’43E-01 

.W:7L613 6.3Ct?47E-G2 1.3”46’*E-Cl 

.OIJc?L~373 6.37cuii:.~o.T! 1.3t77’:f-ol 

.c-i” J’i::’ 6, 3.17: 3r.-,!L’ l.?p’.:‘c-ol 

.DlI.5.‘?~172 6.311(.X-32 l.:!‘c7i’-ol 

.C’!b’;l!,52 b.!.IC-:!t-02 l.S’v-~;E-Ol 

.C4t.!‘.Hll 6. !:‘:iY-32 1.397C,:C-0; 

.N”q’:171 6.3:l~lY7t-32 1.:?5:~:E.nl 

.C5C17533 6.“357<-02 1.3?,-~~4IE-C1 

.052X690 6.303CiE-02 l.:7’~1!E-01 

.0!,335450 6.2769X-tS 1.375’i;i-Cl 

.0!9Lr209 6.2.i57GE-02 1.37txx -01 

.CS’C>Yb9 6.21Z’rCE 02 ~.SL’C’IE-C~ 

.@57:1729 6,1717&E-32 1.3:‘?“E.o1 

.C;3;318a 6.1:13’x-02 1.35~;~E-Cl 

.6911:S?Y .IY76l!Stl .11.(~illC .O! 151uGB 

.6P.[rJ:GY .lirt?btJ3 12!G1.J07 .Ol ?2!:103 

.694OtO77 lt’421’4 Jfl :12511i1113 .016PF200 

.69553512 :16l%.!M llr2~iClo 
:11asmo 

.O!C632W 
.C971W29 .15868~155 .Oij3L(L(92 
.69Mhb13 .15602’W .11777r61 .01609011 

I.14 PHI -110.0 2 l . 1 @w0l 

v 

.22CP805’I 

.22~1?11H3 

.?ZClC,I23 
2lb!!‘;i63 

‘21:3L>¶b 
:m67.?10 
.;‘Q:?; ;:!3 
.Z?lcjl x?l 
.1%875!T3 

195rl’.l?S 
:1s2;c;21 
.194i’4111 

18Jl Pat,6 
:1w1 1’1’48 
.101’1.‘t)2 

1 i’,::‘!Ytl 
:17er .,I.:9 
.17’l:c:.Iq 

1 7 l’lr C.bC 
:16~93!Jq 

lb01 7::lb 
lL:6’1’1W 

U (S-Slltf vcv 

, lY’13BG08 .@tPAb3’17 
. 14’1 5;e’tP .039Lc,Oll 

1q2o;Ltsa 
11337 Ii_)‘4 

.02~18092 

.C.?156971 
137’1,073 

:lJLI!c.lo 
.CL’,‘~t855 
.02C570?6 

.133::>10 .Oi’ix‘875 

.13!3 iws .01771,x0 
12;‘rl..lr0 

:1277~~(r30 
.Clc?c’.!3Yl 
.ol:re:.?5 

. l.li:,: 1,‘)b .O!E51?!9 
lr~5,.313 

:w:O\nlq 
.Ol’i I2v23 
.Cl’~.‘!;t20 

1216’~5’12 .ClI19’1q9 
. ,;‘(.,I’#‘J’lS .01%1813 
.11‘~1:51~ Cl I.:fl>r’1 56 

1179 Q73 
:l:et*t!S 

.012157*2 

.0:2’477’10 
.llC7 :?I‘? .013.?2 1:6 
.Tl”FI. Y,9 .C1133~i’)O 

11’10 ::;‘5 .01179x5 
.llW1150 .OllSPl’I6 

K-:5 PHI -120.3 z - . lcexm 

u V u (5 ::td )iCV 

.67’1J::h5 .777’J’rt.‘;, .13??::n:a C6 FPJ 6 ?‘I 7 

.6977L(511 ,22:;8~‘#!3 .l’,J5’1:1(3 .05:‘4:453 

.tCL.?;!bL’O 2 2 3 r.4 : : 0 . l?l?~~CO .0?29)945 

.68;:;5sTG ,i:‘~~.lJ~;:a .1!~‘7:.296 .0197’;!l;o 

.GZit!%59 ilu1*::6 .lsGc.rx,9 

.691”:‘17a :2: !,‘,I :t3 
.olc3Jl~b 

. 1;1:29q .OiS?23J5 
.69.: :C719 2 1 I,:. 5 ‘, -2 . 1; t. i; 6 7 1 O! 3 1’31’92 
.6S.lJ!.:t7 .2’:“J: ,/3 . 12’1 ). ?‘b .C124P’W7 
.69! ..‘,‘a;2 ,Z’rl~~.:-‘.S 12/::w5 0121’?i’i5 .657,.<..‘;‘. .2:1!‘: .+t : 1 ;‘c,.’ 4I8 31l.rt4’9 
.b’lL, ‘1 /95 1Q.Y 15’44 ,113: :i!i6 .C,l;.JJE%S 

.311CC956 .ss33 

.JlOE97’(3 .3010 

.3107tYBtl .r(2nci 
.3IC63065 .‘kl62 

: ::EZ 
.523fJ 
.571L( 

.31013115 .6190 

.wrtlt313 .bC67 
XX,5769 .71rs 

. ?09’lC;‘86 .7619 
,30913238 .0095 
.JCR325W .a571 
.30851367 .9cra 
.3CctlJ’I2I .95w 
.30778265 l.CCCO 

A 1 

.3109527.j O.cooO 

.3COX912 .0’476 

.30135615 .C952 

.30722030 .11(29 

.307X39e. .19x 

.30702755 .2361 

. 3:.5’15977 .2C57 

.3C.c69961 .3333 
3,?681197 .3010 
3C670728 

: 3%59332 
.4206 
.4762 

.306’(81’(8 .5238 
wG31:75 

: 3ot1309s 
.6711( 
.b190 

. 3UjJ46q6 .6667 

.:a573351 .71’13 

.3CS’i9397 .?619 

.?CC2S3’42 . uo95 

.30-19’1267 .a571 

.X’IW-I65 .9CJicl 

.30126G58 .95w 

.3c39.?7q9 1 .OCGll 

A 1 

.30781603 O.ooa, 
J0~39coJ .@I16 

.30356’ilh 

.3CWGlB2 

.30335215 

.3G33;,975 

.x327243 

.303:2997 

.3.13lC361 
s.~:‘;‘sBLI 

.Ji,:;‘,237 

.35283373 

.X:69115 

.3(X52392 

.3323:515 

.31‘,?1?612 
3Cl?lL?W.3 

: 3fil6 J’L6 
35i I2936 

.:;;;;7;1 

.0952 

.11129 

.1905 

.2381 

.2057 

.3333 
3810 

:q?ob 
.q762 
.52:0 
.571L( 
.6190 
.6667 
.71r3 
.7619 
. m95 
.a571 
.SSiO 

.‘I036 
;ss33 
.r(829 
;rars 
.L(B20 
.qBiL( 
.‘(I300 
.L(ucz 
.47w 
.r(787 
.1(77rl 
.‘I769 
.4759 
.q741 
.L(737 

H/H7 

.w35 

.47L15 

.‘I723 
-4719 
.4715 
.1171s 
.4711 
.‘009 
.L(707 
.q’)Dl 
.‘1-Kcl 
.L(b9b 
.‘ib91 
.L(686 
.‘I610 
.‘467’4 
.q666 
.‘4659 
.‘I650 
.‘46LtC 
;‘4629 
.4619 

H/H1 

.q73ll 

.‘4632 

.‘4608 

.q6C’4 

.‘tbOl 

.‘I600 

.11599 

.q597 

.L(595 

.q592 

.45e9 

.rsos 

.qSBl 

.‘4576 

.q570 

.‘456’4 

.L(557 

.L(549 

.rsqo 

.4::1 



23 .059792+6 b.O1728E-02 1.34’455E-01 
w .05101?037 b.O’W;E-32 1.33:57E-01 

J R P RHO 

3 
L( 
5 
6 
1 
a 
9 

:: 

:: 
l’( 
15 
lb 

:i 
19 
20 
21 
22 
23 
24 

.O’;‘lCNOSb 

.03::9391 

.OJbl4127 

.03?lCCb3 

.03945398 

.oIc!lo73Ji 

.Cri516070 

.Ol :slr36 

.01‘1?6J’ll 

.C’df, “511 

.m775;‘113 

.DlE’iLJ~3 

.o:3.:!!~3t 

.OSliI.‘r;O 

.G::oDI:s 

.o:r3ro91 

.055GYq27 

.057C4763 

. 05b’lG218 

.c:YJ:‘I3‘4 

.G6110770 

.062’4blOS 

5.62509C-02 
5. BiCTYE-@2 
s.9c91e.c-0: 
5.959 IX-02 
5.9LO?:.E-O2 
5.97599E-02 
5.985Y!4E-02 
5.9Fz9:x-r,2 
S.S”C’l Il.-O2 
5.5r!:I.‘!.-02 
5.9i’l’47i1-02 
5.9tlJ;C-02 
s.sq4’“‘-02 
5.9T!‘J’L-02 
5.89331E-02 
S.O7165t-02 
S.83’137i-02 
s.@cH3:E-32 
.5,7625IE-32 
5.72C3;t-32 
5.663EYE-22 
S.b1’478E-02 

I .2’197CE-31 
1.2433:c~ol 
1.30;61c-o1 
1.3116’iE-31 

1.31'lWE-01 
1.:n.::ic-01 
1.3’;!1.5E -01 
1.2%9iE-01 
1.243X&31 
1.2.?126i-31 
1.273’42E-01 

J 

3 
L( 
5 
6 
7 

i 
10 
11 
12 
13 

i’s 
16 

:; 
19 

:: 

:: 
2’( 

R P RHO 

.03’IC”1056 5.56591E-02 1.2125M-01 

.035r5603 S.blBl!E-02 1.25778!:-01 

.0:687150 5.646J!E-02 1.2JlS:!E-01 

.C3Ui-GS3 S.bbJllE-C2 1.277561-01 

.0:9702~15 5.6L!3’.?-C2 1.2E101E-01 

.Oi111792 S.C@?.-:E-02 1.2’J6tE-01 

.042’3539 S.bG:OiE-C2 1.2h’45SE-01 

.013Y.le67 5.bYX IE-02 1.2@135C-01 

.Ol53WW S.b851OE-02 1.2~r.llE-01 

.WlGJJ’Jdl S.bJ’ltt-02 1.2BJ:SE-01 

.WHl9:29 S.tG’27i-02 1.2UlilE-Ol 

.c511..zi3 

.L’5;:+ilJl 

.0:.‘*571a 

.O:LZ 7265 

.CtcL3t13 

.OS81C3iO 

.05951907 

.cGO93’~SS 

.N235032 

.L‘6376!49 

5,L’!>::E-C2 
5.6ClL5E-02 
5.57’l::E-02 
5.:‘l’lC;E-o2 
S.Xdt’E-02 
S.‘lJlYOE-02 
S.*t2:t!?E-02 
5.35XtiE-02 
5.31C;:‘iE-f2 
S.2GS’I’!E-02 

1.23t7tE-01 
l.ZXLLE-01 
1.2173x-01 

J 

3 
q 
5 
6 
7 
8 

H P RHO 

.03’401056 S.‘433:6E-02 l.l9Yl’tE-01 

.03551087 5.qS156L-02 1.2357*lE-01 

.03696119 S.‘+bYS2E-02 1,2’ib3’1E-01 

.O!t’t5iSO 5.47?~1CE-C2 l..?‘i>YT.i-01 
0 3 3 2 1 a 2 ‘I s.ql?3:i:!‘-o2 1.2515cr’lJl 

.Wl;L?lS 5.‘+?5:1E-02 1.25.lh?E Cl 

711973erJ 
:113+l722 

. 1 J299W9 1cc1r!510 Ws.2!371 

.lJCLzib6 :1052:0:9 .oc3xli3c 

K-lb PHI -130.0 2 - .lcoooi) 

.3.x-53058 .QSFl .‘(519 

.30028195 l.oooO .9503 

WHT 

.11661 

.q539 

.9512 

.L(509 

.q507 

.Y505 

.qsos 

.q503 

.‘(SOl 

.qL(3l3 

.+I95 

.w91 

.‘l’lB6 

.+I81 

.w75 

.4’169 

.‘t’tbl 

.ws3 

.rtWJ 

.w3q 

.+I21 

.wo9 

H/H1 

.4bOS 

.W67 

.wqo 

.‘I1136 

.w 34 

.w32 

.+I31 

.4428 

.+I26 

.w23 

.+I19 

.w1q 

.wo9 

.wo3 

.4391 

.4309 

.4351 

.L(372 

.‘1362 

.r351 

.q336 

.L(323 

H/H1 

.L(S69 

.w12 

.Lt380 

.L(scq 

.4382 

.L(319 

Y u tS-S:NF)/CY A T 

lW3,j7.?1 
.1251!965 
.1227f.3e6 
.lXdlZ72 

llYWJj7 
.1162!261 
.11~1?011 
.llZlf w2 

1 I L’I 1 “I ;: 7 
li;ll.‘J.:;‘JJ 

.1&8.X2 

.l:,t5’IdJ 
lcJo:A16 

: lwi 7350 
.1011’1SY 
.(‘Y’rY ‘893 
.WsYlt.!,I6 
.O’J :Lt’lS? 
.C~)i,Lrjgl 
.GO>b :t’dl 
.CY~llYllJ 
.09’9%563 

.O+.@‘l63’47 

.02R SC502 

.01731’1b9 

.01r5135 

.012SiJ)76 

.OiO76509 

.Ki3?33q 

.oGr )a571 

.wr!,lo~tt 
ol: 7 i 203 

.CljiaSiS9 

.ti7?12ffl 

.@x’i:i’d91 

.Mf 6516‘4 

. cc64 7.111 

.MK2?L’97 

.cO61~1704 
W5‘>~4 ID2 

.@OS?lJ63 

. Locsce2Yl 

.MS57491 

.OU5’(61SO 

.305:1w2 o.com 

.30:3C1276 .0176 

. JoiwO314 .0952 

.32531367 .11(29 

.3CC23576 .19os 

.30318231 .2361 

.30015913 .2657 
3COT,Y371 .3333 
%3c4:!5q8 .3610 

.29~QJSSS .9286 

.23?P3?09 .L(762 

.29969139 .5233 

.299sr5ss .s714 

.25937056 .6190 

.2991709b .6667 

.2Y89:CUO .7l’l3 

.2’)069trS7 .7619 

.29W2649 .8335 

.2901ccl12 .6.511 

.29171716 .9W8 

.25J339e8 .9524 

.29695623 l.CXWl 

K-17 PHI -11Ic.o 2 - . lcau3 

u Y u (S-:INTVCY A 1 

.3031(9137 o.oca 

.29696749 .C’176 

.2979JlW .0952 

.23785:09 .I1129 

.29783192 .19cs 

.29772391 .2381 

.29769263 .2057 

.29160612 .3333 

.69837753 
6 r, E t ‘6 0 I 0 
lOl:b!lill 

: JO.! ~‘4 J23 
704 I I:!*13 
JO%ie :bl 

. JC:LtWl 
707’,2’195 

: JOJ!>Ylb3 
JlG:C.:‘55 
711’1?‘:56 

:712r?llG 
7171. ;‘5.~9 
J151;,41 

: 715:56’(9 
71JLRi71 

:719(45~6 
.JX/llJlY 

J21’+I2Jq 
:J2$~>~35 
,725:;J’llO 
.726s1’391 

.23’t’>t 16 

.2:3:1711 

.ZXi>!lO 

.2.’ li 5 ‘55 
21”1.%b:, 13 

.2.‘!76’.16 
21 ‘.I.~CY-,CZ 

:2:LJJ’Y9 
.21:1r. ‘)!I 

2113. 1.28 
.2 “,6!;’ 
.2: k!l% is 
.2i. 3’11. i) 
.2l:lal! 25 
1C’;:E 23 
I$L.rl/:e 
1’1’4’47’, 70 
1’121 I( ‘!a 

: leG:.tc. lb 
.1n7ci:sI 

le-l:mSl 
. lnlrtJ.17 

.29753WI .3810 

.23:‘11369 .qZcb 

.29729W9 .4162 

.297133’)9 .5236 

.2P696122 .5Jl’i 

.29b;C?RL( .6190 

.296531330 .6667 

.23629354 .7193 

.29600995 .-lb19 

.29SJllS3 . BO95 

.2953q7cl1 .6571 

.29’193700. .9wl3 

.29’1492!” .9524 

.;9’105b30 l.cc%x) 

K-18 PHI -150.0 Z - .lcXOW 

A 7 

.30229310 O.oooO 

.29703017 .@I76 

.296232Ob .0952 

.29GO9~50 -1’129 

.2ibO3~166 .19os 

.29SW176 .2381 



9 

2 
12 

:3 
15 

:; 

:i 
20 
21 
22 
23 
2q 

J 

3 
4 
5 
6 
7 
e 

1: 

:: 
15 

:‘5 
16 
17 
1E 
19 

:: 
22 
23 
24 

J 

3 
4 
5 
6 
1 
0 
9 

:: 

:: 
14 
LS 

K 
10 
19 
20 
21 

.O'IZBBZiS 5.4812qE-02 1.25.?24E-01 

.Oi’i33276 5.'47‘42:E-02 1.25156E-01 

.O'JtC3307 5.461:1::-02 1 .;(19,1’.<-01 

.01727339 5.44EJiC-02 1 .W7ETF-01 

.0497r370 5.4:lr~~c-o2 1.“4Si3E-01 

.ct031q02 5.41;1.‘r-32 1.;:‘4lt:?E-o1 

.O:lLl!'~33 5.3CL/<i-C2 1.2:5 HE-01 

.0:315’165 5.3;5?5C-02 1.2331~IE-01 

.05’1!~2196 5.32::‘~‘1E .i:2 1 .?.‘tl77E-01 

.o:(uss?B 5.2:.5CCE-C2 1.2,??3GE-01 

.OS?x:s9 5.255’7E-02 1.217C’IE-01 

.05503571 5.2;57’X-02 l.ZIoIICF-01 

.0605&22 5.1661‘&C; 1 .X22’lE-01 

.OGlYJ654 5.1171lE-C2 1.19~ilsE-01 

.CY~:'l'4G3S S.W9:;!F.-C2 l.lB%nbF-01 

.06’49i717 4,93917E-02 1,1729GE-01 

.03'iO'iOSb 5.3W7bE-02 

.0355536S 5.3525X-02 

.037XG7L( 5.3571SE-02 

.0'53Z7993 5.35%;E-02 

.OIcd3?52 5.3X.~6~-C? 

.cwl6C: 02 5.3%!5JE-02 

.04311'>:1 5.3LlL ICC-C!2 

.Ol*463220 5.32h!EE-02 

.mc111529 5.31271E-02 

.04765839 5.29'415c-02 

.Wwr,l71~rl 5.272?X-02 

.OCOt8'iS7 S.24~W~E-02 

.0:?19.766 5.2211!E-02 

.0:371OJS 5.l~ll:E-32 

.0.557.1JflS 5.157.iY-Q2 

.0!>6'7XW 5.1~11.:~--~2 

.o!.e?:w3 S.CJh’f.-C2 

.OZ176312 5.0!5S5E-C2 

.06127621 q.95’b<E-G2 

.oc2ie931 4.9.?9e9E-C2 
W’I 3cxo 't.e'W:E-02 

.065e15r9 L(. 79135E-02 

.17527E-01 

.2.2‘i:I4E-Ol 

.23C"I IE-01 

.231%!E-01 

.?:.-3!.E-01 

.231sJr~ol 

.;!:f!;,lE -01 
225.,.tE -01 
ZZLOIE-01 

.2?3lCE-01 

.2197tC-01 
21591E-01 

:211%-01 
.2::.ccx -01 
.2~3lllE-Ol 
.1~5lX-Gi 

l@d;‘OE-01 
:lblC'IE-01 
.17211E-01 

1633LE-01 
:1510x-01 

l~cm:E-ol 

R P IWO 

.03rCrX6 S.SiXlEE-02 1,16?2tE-01 

.O?S’EllO S.30156f-02 1.219JLlC-01 

.0:712165 S.;9Y59E-C2 1.22193E-01 

.OIetb219 S.29,13:iE-C2 1.2219&E-01 

.O‘C.'C.Z:'i 5.2855;E-G2 l.:2126E-01 

.01;7'l3~9 5.27513E-02 1.21SS;E-01 

.CI.?Z?'43 s.76:1'c-c2 l.21 7675-01 
GIfile7~53 5.2'455:L-c:2 1.2l:xE-oi 

:cH;~M73 5.22‘/c;!.- c2 l.i122:F-Gl 
.017'X;Y7 5,2?:‘43E-02 l.:i:!e’?E-Gl 
.D4';~14bO2 S.l816PE-02 1,2C:L’:E-01 
.O;i;Ytxs6 S.l:SijlE-02 1.20075E-01 
.GCI52711 5,125L?&O2 I. 195'jBi -01 
.Of~'406'7L6 S.O53:1E-02 1.1901’1E-01 
.O’!,b08:0 S.O5e’!E-G2 l.lB‘dBGE-01 
.0571’1R-75 S.C?Ol;?E-0’ 1.17PS’X Cl 
.OL36B930 4,9'7b::E-C: 1 1711'r.-01 
.O&:i2C9el( 'i.93:IQE-02 l:lCV;t-$1 
.G6177Ll39 q.e:‘ex-c!2 1.151l,:L-3? 

.29587622 .2051 

.29576175 . s333 

.295G6”90 .3110 

.29151702 .4286 
,29536X0 .4762 
.23519336 .5230 
.21’477~05 
.2W7LdY2 
.2W’19617 
.213’1219<2 
.2933olii 
.293’b639 
.295158,‘0 
.292JSCt?l 
.2721e730 
.2916W85 

A 

.solsB11n7 

.2957OCO5 

.25508723 

.204oe253 
29187262 

:29’177653 
Z’j’4667‘10 

.29’153’+23 

.23&t 300’14 

.29q21739 

.25403CH8 

.2938iW5 

.29355739 

.2933:2’19 
~73C”IUs.t 

:2927w9 
.242:?239 
.29202355 
.29157528 
.29112317 
.29cH9q10 
.a8992713 

A 

.30122418 

.23’192365 

.2s”v49030 

.29L(36859 

.25-423567 

.2W11998 

.2’111)3rH9 

.2!~3n:e75 

.23JM:!se 

.293’46e27 

.2952x19 

.2’)302514 
23.?77178 

:29?19RSI 
.23.?19356 

29187078 
:2TlW735 
.2’>11lG19 
.2i243L(l4 

.5714 

.6190 

.6661 

.71’43 

.7619 

.a095 

.8571 

.9@i9 

.9sw 
l.OOcKJ 

T 

9.cca 
.0(76 
.0952 
.11(29 
.19os 
.23.¶1 
.2057 
.3333 
.3810 
.‘I286 
.4 762 
.52:0 
.5114 
.6190 
.6667 

7143 
:7619 
.805S 
.8571. 

: Ki8 
l.oooO 

1 

O.OOOJ 
.CN76 
.0952 
.1’429 
.I905 
.2301 
.2857 
* 3333 
.3810 
.q20b 
.4762 
.5230 
.SJ14 
.6190 
.6667 
.11rs 

7619 
: 8095 
.8571 

.4377 
.437q 
.4571 
.4367 
.‘(362 
.q357 
.r351 
.4344 
.433b 
.432B 
.qs19 
.L(309 
.4297 
.1123s 
.9269 
.‘(254 

H/H1 

.4540 

.44312 

.4354 

.r(SSl 

.4347 

.43’(5 

.43’41 
-9338 
.4333 
.‘t32(1 
.4323 
.4316 
.r310 
.4302 
.‘429’4 
.4285 
.4215 
.4264 
.q251 
.L(230 
.4219 
.L(203 

.1(537 

.4349 

.q336 

.4333 

.‘I329 
1’4325 
.q322 
.r317 
.L(312 
.4xX 
.43x 
.4293 
.4286 
.11278 
.4269 
.‘I259 
.‘I249 
.‘I237 
.4223 



22 .06331093 q.S2052E-02 l.l’ISlbE-01 
23 .CWi951’(.3 ‘4.:436CE-02 l.l3213E-01 
w .06639203 q.6737CC-02 l.l2023E-01 

J R P RHO 

3 
L( 
5 
b 
7 

i 
10 

:: 
13 

:: 

K 

:,” 
20 
21 
22 
23 
24 

.03’(CHOSb 5.2B’iO:E-02 l.l6572t-01 

.05X28936 5.2897rE-02 1.21acw-01 

.03113936 5.27934E-02 1.21lJJ9C-01 

.03UGp.M76 5.272:x-c2 1.2ie~1w01 

.WG:3816 5.262Y'lE-02 1.217rX-01 

.c4178 157 5.2’l?‘X-02 1.2155’;i-cl 

.01~335(137 5.235iSE-C2 1.21:::,1E-C! 

.0!40,?~37 S.Slfsx-32 1.2173GC-O! 

.cYiG’l3371 5.137SLE-02 1.2077':C01 
.oi73c517 S.lblHlE-02 1.2331~L-01 
.w~“5:~;a s.l:OZCE-OI l.l~~‘~!leL-ril 
.osica398 5.12267E-C2 l.lSYlL!L-01 
.05633!8 5.09262E-02 1. :9LC,rt:-Ol 
.0:‘11827.3 S.C59SrE-02 l.i6517E-01 
.0’573’18 5.021:+E-02 1.17917E-01 
.0572!31:9 ~.9P519E-O2 1.17281E-01 
.0:%83099 4.9l3:.3E-02 1.16531 01 
.060!8059 q.ESLit?E-G2 1.157.JRL-01 
.OtlY297Y 4.@33?E-32 l.lr829C-01 
.ocw71)19 q. 7a2’m -02 1.13,.187c-o1 
.ocmabo q.70tBSE-b2 l.l2:54E-01 
.06657800 ‘4.632RlE-02 l.l1331E-01 

.73-179:51 .lY657570 .ox3ea77 .001:blW 

.737c22a lf3l:Pa 
: lE976906 

.O2.?17IY’i .00151Y2: 
.73906:99 .02i93?8l .OO1~5106 

I-21 PHI -180.0 2 . .1m 

u V U (S-SiNF)/CV 

,6999Wi7 
71319961 

: 714(11;:69 
.7157NS7 
.1161~656 
.1177qc19 
.7137371’i 
.719:7052 
.72Gf! 4"CY L 
, 7 .' 1 \I : 1. 'i I3 
.72?Chl'lY 
.72r:lS;'8 
.7254%.2.5 
.72L63;'21 
.7279:133 

72’j.,5’1C6 
.7:oi 1e73 
.732;01;92 
.733:1r10 
.73561219 
. 737eB’ics 
.7399n590 

.23e.26’)45 

.23?05Fi5 
,237Oir.l’) 
.2S’lG’IJhJ 
.23zs7r 50 
.2XllCd? 
.227f!‘I’!Y 7 
,2; 5f. 3:; 13 
. 2; :~ix:.G 
,;‘?ll’;rbl 
.21r.lflJlJl 
.21671353 
.21qs+c. is 
.212?>11.¶ 
.2cwai 70 
.2c7:t.‘I :3 
.%C’.IO9 ‘0 
.2C.!7’lOlL( 
.199952)7 

1972!&:6 
.1937q7a3 
.1905oqY4 

.cboqK3q? 

.cm7376ro 

.oo519157 
cw.1’4 7 Ill 

.C036QCW 
0Cj.C I’123 

.003256c73 
X3CCc,4 1 

.Cw?r,‘lSJ 
002!,3!,‘12 

.LXX!7561 
GO22C6b8 

.002c)7’461 

.CYI19632S 

.CCJlO’l960 

.w175755 
XII67327 

:00155~50 
.GO: 5’962 

WI’15788 
.GOl’lW II 
.ca35eoo 

.29OlSWb .9ml! .q209 

.28948365 .9524 .r1190 

.28886283 l.OCQO .‘4172 

A 1 

.301092Sl O.oooO 

.2W63527 .C’ilb 

.27’i32557 .09s2 

.2’J41:212 .I1129 

.2Y’iO3 172 .1905 

.29330313 .23Sl 

.29376’135 .2857 

.2935056’l .3333 
.24?i211(9 .3SlO 
.2952I636 .42Ob 
.2921)9311 .1(762 
.232153W .523B 
.292r9211 .571r 
.29?21160 .b190 
.2Y 189550 .6667 
.291X956 .71r3 
.29:1eG16 .7619 
.2907S’ib7 .I3035 
.2:33@63S .a571 
.20981SS9 .9ixd 
.28913282 .9524 
.2SS’ISS78 l.OOW 

H/H1 

.‘(533 

.L(JL(Z 

.r331 

.L(327 

.‘4323 

.4319 

.r315 

.4310 

.qSOS 

.9299 

.‘I292 

.92cs 

.9270 

.4269 

.‘I260 

.q251 

.q239 

.L(220 

.‘(214 

.9200 

.4ieo 

.Ltlbl 

ln 
w 



-*---------*---------*----*--I--*---------*---------*- 

IS 5 
I5 55 
-s 
IS : 5 5 
15 5 65 55 
IS 6 6 66 6 
I6 b Lb bb bb 
16 6 6 bb 66 

.‘lCCCfi-01 -6 66 6 66 66 bb 
I6 6 6 66 66 66 
15 5 6 66 66 666 
I b 6b b66 66 
I 66 666 Gbt. 
1 CGb 666 

6666 777 
I 66 77777 
I 71717 
: b 71711171 771’117 

-1 
1 

b. 
I 
-I---------I------77~~~~~~~,7,7~---------I---- 
I m 

: 
8aeo8u.3 

0 aorm 
I twe.8 
I 99 88688 

999 a0 
I 999 90s 
1 An 999 90 
I A AA 999 
IB B A AA AA3 99 
IA A AA AA 99 

-.~(oMx-01 -A AA AA AA 33 
Ifl A A 99 
IA A A9 9 
IQ 9 9 

I 
I 
I 
i 

-.c3x-01 - 
I 

I 

: 
I 
I 

--I- 
I 
I 
I 

: 

-*---------i---------*----*--I--*---------*---------*- 

0. .sxcE-o1 ,103.t.CKJ 

VEATlCAl. SCALI!Gi 
0. <O‘ .200E-01 .zocx-01 s 1 s .rGCt-Cl 

.rcJCE-Ol s 2 c .6C.K-01 .GLCE-21 e 3 ( . u:ri -01 

.PGClE-01 ‘ ” e .lCfX*oO .1cce.c0 ( 5 ( .lXl 

.120 ( 6 ( .lqO .I’40 s 1 ( :60 

.160 ( e ( .lao .leo e9t .2O(J 
,230 ‘A< .2?G 2;:fJ c 5 =c .‘?I0 
w 3 SC< ,260 ,263 < Cl < :al; 

..??O c E ( .3LO !L.J ‘ I. < J2.J 
‘a?0 <cc .3r0 PO < ,I ‘ ,360 

,360 ( I ( ,583 



0.0 
10.0 
20.0 
30.0 
40.0 
50.0 
bO.0 
10.0 
co.0 
90.0 

1co.o 
110.0 
123.0 
130.0 
1ro.o 
153.0 
ICC.0 
110.0 
130.3 

SUAFRCE FLOU vRQ:K!~LES RT 2 - .lCOIxx) 
.Wlcxxl DZDl- 1.199203 X/L - 

RB 

.owo 

.OWO 

.owo 

.OJ’(O 

.OJ’cO 

.owo 
OJ40 

.owo 

.rlwo 

.0%3 

.OWO 

.c3 IO 
GWO 

.owo 

.owo 

.03’10 

.OYlO 
OS“0 

.OWO 

ITEA- SW 

CP P/PIhF Il/h:Nf n-2 H-R tl PNI R COW 

. so3 

.495’1 

.4?C9 

.q516 

.4?72 

.3913 
5519 

:1110 
.2J3J 
.232J 
.i%eS 
.169.! 

1;;;; 

11% 
:lCJS 

1.712’( 5cw o.c7m 
1.7320 6Xb .CAlb 
1.7925 .b:D2 .1227 
l.OlCj .6:62 1n21 
1.e3r1 .bW5 :2395 
1. 3656 .b350 .29x 
I . W!;’ 5 .bL(ln >(Sl 
1 9’1(15 4C,‘il 
1.091h ‘4 IIS 

.1n IO 

.Lt.‘\S 
7 041’1 tJ’i’4 9 .4 !IDL 
2.@:.‘7 7:i.l .<bSl 
2. 1’1 3.4 ,7>‘r6 .VQ’d I 
2.1907 ,7r57 .r951 
2.2325 ?bW, .4LJ13 
2.?672 .lllB . wno 
2.29?1 7L38 .2492 
2.31i6 7e69 .I187 
2.33:‘r lSC2 .C?lJ’l 
2. 3.3 J .191J O.bx’Q 

PHI RA CXO/CZ 
0.0 .OY10 J&iDi 

10.0 .owo 3’4 CM 
20.0 .0340 134DI 
30.0 .o:ro .3’151 
40.0 c3ro “101 
50.0 .C%O 5.1 c-4 
60.0 .GW3 3’404 
70.0 .owo 3’1W 
to.0 .owo ww 
90.0 .0340 : 5’101 

100.0 owe 3’Iw 
110.0 .0340 : 340-1 
120.0 .OYlO 3.1w 
130.0 .owo %I?( 
1rCJ.o .01~40 3.1% 
1 5 ‘; G .0:-O . ‘.‘clC 
lCO.O 0 :‘a0 Pi4 
17c.o .0:;40 3 34 
:no.o .owo .34cH 

FLOU FItIt. OnTR IS STORED OY DISK1 

Gf!Y/OPHI 
O.@3CO 
O.OGoJ 
0. KLQ 
0. chro 
0 C’,rQ 
0. o::cJ 
O.OWJ 
0. Cml 
0. o:fs 
O.KJCXl 
0. CYXJO 
o.orm 
O.CWO 
0 XC”1 
0. “LWJ 
0 ODsi, 
0. XI’JO 
O.(i,ZO 
0 C’iOO 

AS 
,051s 
.OS!b 
.OS19 
,051 

c c. 2 6 
.35:2 
.r1:-(3 
.O>‘IQ 
.05:9 
.OSJl 
.osns 
.0591 
.C%ll 
.0(“5 
06 1.3 
‘v:,Q 
IY. 5 n 
cc.;,4 

.CN.bb 

3.‘i2’dlE-01 l.DcM 
S.rZc~K-01 l.oixQ 
3.%‘X?E-01 l.Cox) 
3 3r2x-01 l.wxJ 
J. %WE-01 1.0X13 
3.356X 01 I.cKQ 
1 W4Ir. 01 l.oooo 
3 .%bhC 01 I.CG.0 
3 J.‘<.f.L 31 1 .(IY) 
3 ltl:~t-Ol 1.w.m 
3.1’45lC Cl l.WtiJ 
3 1v>:,t 01 l.UiJCJ 
3 OJC;‘t-01 l.cioO 
3 051.x a1 l.OCxxl 
3 (iJ’i;E-01 l.C0Xl 
3 0?2jE 01 l.trm 
~.'JlSCf-01 1.W30 
3 313x .Ol 1 .CwO 
3.OlWE~Ol 1.0%0 

H/H1 

.SC.b22 

.S8490 

.SBl3J 

.s7537 

.56731 

.5;;-42 

. DlhOS 

.53x0 

.52OSS 
5Ol’Ib 

:wa9 
.QB3’lb 
.Lo375 
.‘I6609 
.45OW 
.r15691 
.L(w77 
.‘4536I3 
.q5320 

TEW (s-s.Iwvcv 

.W 6.0’(63E-02 

.W 6.8’i63E-02 

.OO b.W63E-02 

.W 6.IWbJE-02 

.W 6.846X-02 

.OO 6.W63E-02 

.CJO b.fJQbX-02 

.w 6.w+4K-o2 

.OO b.W03E-02 

.C’J b.OroJE-02 

.W 6.8’Ih3E-02 

.W 6.61(63E-02 

.W 6.8’16!E-02 

.W 6.0463E-02 

.W 6.0’163E-02 

.OO 6.BY63E-02 

.OO 6.NGSE-02 

.W 6.C’i63E-02 

.OO 6.Br6JE-02 



NSEG.KXKD 3 0 1 1 0 0 D 0 
ZSEG low0 
ASEG :03m 

l.BwcQ 33.ec”xo -I -I -I 
1 . 3CCc’,l 1.3!zcc”O -1 _. L -I 

D:LG 0. G~XCO 0. of,vr:o 0 GC 300 .I -I -: 
A51 G o.oKJocl O.WNW 0 ow)‘.JO -I -1 -1 

SF.GWNT 1 ZCCNT.RC[NT.HWIL~S 7.80(x)0 -22.~15O’Jo 24 .OS’XO 

-I 
_. 
-i 
-I 



WKH - 2.Q6oooo 
PLPMfl . lo.o’m 
GR”‘A - l.L(X 
SIWA - 9.3-l 

Z-If~IYIAL - 10 
Z-FINPL - 33:eo 
PHI-ZERO - 90.1X 

HIT - 20 
N:PHI . 18 
rErtm ORDER . 2 
NIltR - 9999 
wFc::7 - 0 
IPHNT . 1 
NCDKE . 2 
NUVFRT- 0 
ttRE/Us - 0 

OZ/OT - 1.199 INITIALLY 
DELTA-X . 150 
DELTA-Y . :W 

ox:<1 - 1 
Dlir2 - 3 
lfwl - 1 
7NE2 - 1 

FERCENT OF r(AX. STEPSIZE - .9D 
tc7ttoo - 2 
Fltc:,. C.ONO. - 1 
OE7H-0.000 
OMEGA- D.MO 

PISF - .3:65C@E-01 

CASCOH- 1.716CE*D3 

K- 3 PHI. D.CXXXSKl 
K- L( PHI’ lD.OCC5cU 
K- 5 P ti I - 2 3 C;*?I.?o 
K- 6 PHI. 30. w,. on 
K- 7 PI<I- q C: Cii.l:.Y<;S 
K- 8 PHI. .y! o’.: ,prj 
K- 9 Phi. 6c.C.r:.,!:.)D 
K - 10 PHI- 70. cul~lijo 
K - 11 PHI. eJ.oX~.Xo 
K - 12 PHI- 93.OX3CO 
K - 1J PttI-1os.ow~l)o 
K - 111 Pttx.llo.KJfJ:.iJo 
K - 15 PH;.12i!.0i0,v,0 
K - 16 Ft’l-1~3.‘~‘~.Lc3 
K - II PII1.:‘~0,c.‘:L’.~J 
K - 16 Ptr: - 150. c.xcao 
K - 19 iHI-16O.CCCC!L?S 
K - 20 PHi.liO.CCDOXl 
K - 21 PH1-180.XcX300 

RHOIN - 

UINF- 
uxtx- 
UINF. 
L’ I ‘IF - 
UiHF- 
C;!F. 
lllltF. 
UIlfF. 
UltlF. 
UIIIF’. 
UItlF- 
UIXF. 
UI1lF. 
ul:d! - 
LJi!iC - 
UI!lF- 
UIt;F- 
U:ttF. 
UINF. 

.CM’cB:E-01 PINF - .797796ErDD 

775c.30 
:77sa?o 
.17!2!0 
,7lr.p.!3 
.77SS!3 
.71SR33 
.775R!l 
.715RJi) 
.ilSHJO 
.775810 

775830 
: 775810 
.715830 
.71:5:0 
.71SY!.i, 

7718!3 
:71sE!,I 
.71X133 
. 71:b:5 

. 

VI)IF. -.1%6fhX) 
VIW. -.1%721 
VIVF. -.iZt’io 
vi:i:. -.:lL.t:% 
VI:tC. -.l.>.1fS 
y 1 b,,’ - - .r,Ql’b!J 
VI!.!-. - .I~~C-CliO 
VINF- - .we 141 
VlflF. -.(J231:5 
VI?&. - . !d ,il’ 0 
VItIF. .A?! 1’4s 
VINF- .Olh IEL 
Yll,f~. .:u.r~4’0 
vlI~‘-. r;H I ‘, ’ 1 
VI’C. lol JVS 
y1r:I‘. 11e,4 I2 
vltrr- 1 I;~:TO 
Vllll~. l’y47.,1 
VINF- . lJc:s~.O 

UlNF. 
UIN?. 
UikF. 
UIW. 
U;‘lF. 
i , hf. 
;1it11 I 
Ui!If. 
*’ i :*I- . 
U:t.f- 
ui..r. 
U:!tF- 
I,::,, - 
“110 - 
Y I !II - 
UZ’if - 
u I !II - 
UINF. 
Uilif - 

O.lN!WW 
.023tss 
.0t6750 
.C6:bBIco 
.Gbli33 
.13( 795 
.11wt72 
!28550 

.lW721 

.1165uW 
lW721 

.1265SO 
lift’472 
1rrt 7.2: 

:Ml IVS: 
.xo.lcm 
.W67BR 
*AiSiS 

: om!xl 



RPQIRL KSH CESCRlPTION 

J- 3 TAU- 0. 
J- ‘4 1Rd. .‘i762E-O! 
J- 5 TAU- .952‘IE-01 
J- 6 
J- 7 
J- 8 
J- 9 
J-10 
J-11 
J-12 
J-13 
J. 1’1 
J-15 
J-l.5 
J-17 
J-18 
J-19 
J-23 
J-21 
J-22 
J-23 
J-3 

TAu- . lq15F.*CO 
TAu- .lFi5t*Q 
TAU- .23YlE*CO 
lnu- .2eS7E*CCI 
‘IFlU- 33J?L*O3 
TAU- :3elr~*Nl 
TA:J- .q25+E.@O 
TAU- q76X*O3 
TAU- . S234E *Gil 
7n:I- 
lnll. 
1N1. 
1nu. 
TAU- 
7AU. 
?AU- 
T&J- 
7nLJ- 
TAU- 

571rc .:x) 
Ll’JIi *LX) 
6c.6 I1 .(JO 
?lr:C*CK3 
7619Et30 
8C3SE.CO 
BS71E*cm 
SOiPE*CdJ 
952-d *co 
1OCdC l Gl 

XI - 0. 1x1 - 
XI - .L(?t2C-G1 7X1 - 
XI - .9:2qc-Cl 7x1 - 
XI - ,1’129E*Go 1x1 - 
XI - 190L.E*CO 

:2:HlE*CO 
TX1 - 

XI - 1x1 - 
XI - 2857L*O0 

:3353c #CO 
1 x I - 

XI - TAI - 
x1- 3YlGF *CO 7X1 - 
XI - .4?e;E*co 7Y.I - 
XI - .q7f:2Etco 1x1 - 
XI - . :i?3tx*m 7x1 - 
XI - .511’,, r(!O 1x1 ” 
XI - .f>l?ll IIN 7rJ - 
Xl - .666It*lxl 11.1 - 
Y.1. . 71r3i.00 1x1 - 
XI - .761YE*GO 7x1 - 
x1- B@JSi*GD 1x1 - 
XI - 8571E*CD 7x1 - 
I.: - :9ott\E~Go 1x1 - 
XI - ~?S.?‘~i+OO 
XI.. 

7;<1 - 
lG’;;K*Ol T ,x 1 - 

lY.11 - c. 
TYIi - 0 
1x11 - 0. 
1x11 l 0. 

TY.11 - 0. 

TYIT - 0. 

lr.11 - 0. 

1x11 - 0. 

1x11 - 0. 

1x11 - 0. 

TYIT - 0. 

TY.11 - 0. 

7’11 - 0. 
IF11 - I), 
lY11 - 0. 
lY.17 - 0. 
7YIT - 0. 
TylT - 0. 
TYIT - 0. 
?$I7 - 0. 
lYl7 - 0. 
TXIT - 0. 

. 



tt%IDIANDL ESH OESCAIPTICN 

K- 2 ETA- -.17’45E*03 
K- 3 ETR- 0. 
K- 4 ETA- 17qSE*OO 
K- 5 Elf+ :3wlE.00 
K- 6 ETA- .52stc.o0 
K. 7 ETA- .6931C*oo 
K- 8 ElfI- .8727F*C3 
K- 9 ETA- IOriE*Cl 
K-10 ETR- :122,‘E*Ol 
K-11 ETA- 13;:c*o1 
K-12 ETA- :157!EGl 
K-13 ETA- .l:-rc.i:.@l 
K-111 Eln- . 192r;t:*Cl 
K-15 ETA- .2CY’iE*Ol 
K-16 ETA- .226YE*Cl 
K-11 ETR- .2’WSE*Ol 
K-18 ETA- .2611?E*Dl 
K-19 ETA- .279:E*Ol 
K-20 ETA- .2967t:~Ol 
K-21 ETR- .Slr2L.O1 
K-22 ETA- .3316E*Ol 

FLOU FIELD DOTA UAS IltPQ IROM 

J 

3 
L( 
5 
6 
7 
n 

1: 
11 
12 
13 

:‘5 

:; 

:: 
20 
21 
22 
23 
2Y 

J 

3 
q 
5 
5 
1 

: 

:: 
12 

A P 

.034WW7 1.29982E-01 

.O:L(8’7203 1.29931E-01 

.03570360 

.036’3517 

.03736674 

.D3819831 

.03902957 

.GJ~WrlW 

.DIC6YJOl 

.0115::450 

.C+;15%lll 

.01319771 

.01’101929 

.Otr9L’JflS 

.0l:bd?+2 

1,2973;:C-01 
1.2S’tlJE-01 
1.2Si.C:E-01 
1.2w9:E-ol 
1.2JSGt’E-01 
1.27:“c.E-01 
1.2tSl~.[‘-ol 
1.2572X.-01 
1.2rf;:x-Ol 
1,23?6!E-01 
1.2’C:YE-01 
1.21Sf’:E-01 
1,2L916C-01 

.046S1398 1.19759:-01 

.0oWSSS l.lB62iE-01 

.WU17712 l.l7’4OLE-01 

.W900969 l.l’.vlleE-01 

.OiQn’~i)c?S l.l*47QSi-01 

.DSC6’1192 1.13.~l&E-Cl 

.OSlSO339 l.l1961E-Cl 

R P 

.ONY~CH7 1.29X!:E-01 

.D3’187530 1.289E9E-01 

.0357101’1 l.ZeeBE-D: 

.0:6:‘l’i97 1.285rlJE-Cl 

.C37375R:j 1.23l:,UE .Ol 

.03321qW 1.2161X-01 

.039WY’l7 l.LJCWJE-01 

.07Yb”~31 1.26’1C.z-01 

.WD71914 1.2%asE-01 

.W155398 l.EtQlDE-01 

PHI- -. 17’15E.Du DTIL- 1mx*t1 DlILE- 0. 
PHI. 0. DlIL- : 10c‘M~01 DTILE- 0 
PHI- lJ’iSE*OO 

:3’tFlc.C0 
DlIL- lfXcc*Dl Oll~f-- 0. 

PHI- OTIL- : 1Cuc’~. . Cl OlXE- 0. 
PHI. S.?JGE *CD OIIL. . lC~OL*Ol 31ILE- 0. 
PHI- .6QMlE+00 OiIL- .lDi&*Ol DiILE- 0. 
PHI- 872X*00 

:lC47E.01 
C’TII: . lCJ;<f*Dl DIIIE- 0. 

PHI- OTIL- 1c: x.01 
PHI. . 122XtOi DTIL- : lLvc:.ol 

olII.L- 0. 
Dl1L.E. 0. 

PHI- . l?XE *Cl OTIl. .1c~cc~C1 ‘rli:E- D 
PGI. .157:c.o1 CTli- .1r:x.;1 DiILt- 0: 
PHI- 17’lX l Ol D~IL- l(ti cl *Ol DIILC. 0. 
PHI- .!‘)I&*01 0 ‘I I L. - 10 cx I 0 1 GIILE- 0. 
PHI- .2:*‘?iE .Ol DlIL- :1cioE.c1 DTILE- 3. 
PHI- .22GSt*Ol OTIL- l DlILE- 0. 
PHI- .2’1’1 SE *Cl DTIL- : ;;,“,g; DlILE- 0. 
FItI- .2tl!E*Dl OlIL. .lC+W*Ol DTILE- 0. 
PHI. .2793E*Dl DTIL- *10(oz.01 OTILE- 0. 
FHI- .2gt,7EtOl OTIL- lc~cst:.ol D~ILE- 0. 
PIII- .31‘12E-Cl D:IL- :lGLIx.ol Gl!LE- 0. 
PIII. -.2967E*Ol DlIL- . l@Cu: *Cl DlILE- 0. 

DISK1 

2.21729E-01 
2.21667E-01 
2.21’122[-01 
2.210r:i-01 
2.20:3X-01 
2.1991SE-01 
2.191>7E.01 
2.16‘lWC 01 
2,17’lWX-01 
2. lf.Sl’~E-01 
2. lS’iL&IE-01 
2,1’434JE-01 
2.1:l::E-01 
2.1103~lE-Cl 
2. lCS6’iE-01 
2.OY177E-01 
2.0771’lE-01 
2.06lD’IE-01 
2.04SLf>E-01 
2.O?Y??E-01 
2.0:06&E-01 
1.993CdE-01 

RHO 

2.2DS41E-01 
2.2W90E-01 
2.2C2CJE-01 
2.lY’jjfE-01 

I- 3 PHI - 0.0 Z - .lCWXJ 

U V u (S-SINF)/CV 

.613?i;?>‘i .17!!.1 I76 O.W~'i~l‘CG .C6845970 

.61(4:Llr5’4 .ltl?l ;a;: 0 r;c / ‘.. i’ ,..cl .c*w5Flo 

.61p.2719.5 .lt’lW.9S(J O.KlA’:.Q3 .C6EdSQ10 

.621.‘4rl80? 

.6:::L:.34R 

.62~1Ml9f,‘l 

.62&‘>‘~613 
62VO!..’ 16 

.1‘1:111’111 

.63!?.%18 

.63!,i!.;‘SQ 

.631:71:(.3 

.63’.‘lf,%S 

,lJS?l“1W 
lC’/! ( 1;:4 

.6*+15:03:, .1253,352 0. DC’(c 3s.M OGW 59?0 

..5’4165539 .12091~10 0.00 .c !Cjlx) .D6h~rS170 

.6’ISJr!blJ .1161’54Q 0, (53 l : .!!a0 .OGS~tSQfO 

.6’i 1957JLl lllP:.wl2 

.hS013366 :lDI~1JlDl 
O.IWl!i~,lllio .Dt~3’15970 
0 cd Y A,. .iJuo .ob~‘lSP JO 

.GSl’C~143 .?cJ;‘l:rS4 0. !;(,!,r,‘.<~sD .01E4597D 

.GS’J6277$ .Wft5L,‘W 0. Oi’cJh .:AJo .0684SQ70 

I- ‘4 PHI - 10.0 Z - .lDGXXl 

U V u (5 SINF).‘CV 

.60952’i 711 .2GJ~~SDS .02!05~10 .068463~7 

.61:[15:77 .2ODl3’i79 02 12.? 1 1 .D6963SSl 

.61”23797 

.61f-S’t!Q? 

.61:k%t!3 

.62!0:1 55 

.62!.?~17UJ 

.b’t.~9:61 

.CZISLQ72 

.62963’lt): 

A 

.34240969 

. n238909 

.W23iq39 
, W219610 
. Y+203’107 
.w18’1716 
.341623‘12 
.34137027 
.Wl00Y7D 
.WD76321 

34cri5197 
:3w;677 
.33971311 
.33931h15 
.339EPC%6 
.33W‘l139 
.33796672 
.337’167:2 
.33693619 

: ;;g;:; 

.335lDS91 

A 

1 H/NT 

O.CQ3 .X162 
.3(x .5862 
.D%2 .5059 
.11129 ,585s 
.1905 .s050 
.2381 .sers 
.2857 .5835 
.J333 .x27 
.3610 .5617 
.‘iZt?6 .5clo7 
.L(762 .5795 
.5230 .5783 
.571q .5770 
.6190 .5757 
.bbbl .57L(2 
.1:43 .5727 
.x19 .5711 
.1095 .5694 
.a571 .567b 
.9C48 .5658 
.9524 .S631 

l.OmJ .5611 

1 WHT 

.5c!50 

. SB50 

.5847 

.swls 

.5B37 

.5831 

.5823 

. salq 

.5cm 

.SlW 

.342c.4821 o.@xn 

.3’1205567 .017fJ 

.W196977 .0952 

.3LilBr625 .1q29 

.3’1;67620 1505 

. wl~aw~ 12381 

.w125213 .2857 

.3L1099@.cFl .3333 

.3’iD71369 .3e10 

.3wio625 .‘I286 
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15 
16 
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16 
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20 
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3 
q 
5 
6 
7 
8 
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:: 

i's 
16 
17 
18 
:I 
20 
21 
22 
23 
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.wl23e581 l.?l074E-01 2,1’156tx-01 

.0432.736L( 1.23181E-Cl 2.1?l7if-01 

.OwOtB’io 1.22?3?E-01 2.123WE-01 

.Yi’;3?331 1.2i23’/E-01 2.11C7X-01 

.04572815 l.X11’3?E-01 2.C471SE-Cl 

.W6:6258 1.19Cf!6E-0: 2.G53YOE-Cl 

.W739782 l.l79J>E-01 2.0(.9:i‘E-01 

.04023265 l.l672@E-01 2.05r5lE-01 

.Ol9OG7’43 1.151(5X-01 2.03YS7E-01 

.Wl'J90'32 l.l’4152E-Cl 2.CQ?lW-Cl 

.C5Oi371S 1.1272X-01 2.LKN@!E-01 

.OS157195 l.liDSE-Oi 1,9bbSUE-01 

R P RHO 

.OWO'iC47 1.262?5E-01 2.17131E-01 

.03483'!97 1.2623‘iE-01 2.172‘iZE-01 

.03572948 1.2bO’ISE-01 2.171r’lE-01 

.03657339 1.25&i::-Cl 2.161?7X-Cl 

.037’i:O49 1.2544:K-Cl 2,16’4’AX-01 

.C?P26SCO 1.25&7E-01 2.15’7CE-01 

.035!0750 1.2‘i:‘CE-01 2.1S:tbE-01 

.C37;5201 1.239,:E-01 2.1’4L:IE-~Ol 

.CHO73552 1.2325X-Gl 2.1:83SE-01 

.CN16~102 1.22524E-Cl 2,1294';E-01 

.WW855: 1.217!‘iE-01 2.119D!E-01 

.lY1333003 1.2c&89E-O? 2.10SSlE-01 

.D4rll7'4W 1.19$a;c-o1 2,C’>8’4:1:-01 

.cH:31505 1.1%3X-01 2.L,e,,70E-01 

.oi:.t!c355 l.l~CSIC-01 Z.(rlrz!!E-Cl 

.WblLWX 1.16925;-01 2.CLllLE-01 

.W755257 l.lSCGCC-01 2.0173lE-01 

.@I839707 l.lq72tE-01 2.0328:E-01 

.W92‘1158 l.l3507E-01 2.0i75SE-01 

.050CBC0.5 l.l2251E-01 2.CClb7E-01 

.OSO33OS9 l.lCBBGC-01 1.9PA2t.E-01 

.OS177510 l.O9:‘1PE-01 l."4731E-01 

R P RHO 

.03'iMO'i7 1.2175LE-01 2.11612E-01 

.03'19t!W 1.21836E-01 2.1201PE-01 

.C3576202 1.217bGi-01 2.12CWE-01 

.OSL62280 1.215E?E-01 2.119’43E-01 

.037'1.3:58 1.213'CE-Cl E.l168;'E-Cl 

.0333‘*'436 1.27:37E-01 2.1127LC-01 

.03?2f?513 l.%C4~‘lC-O1 2.10771E-01 

.C~U;l:c,l l.lFOS;ti-Cl 2.!0157E-.Cl 

.0’4OG1669 l.l936ZL:-01 2,0WS!?E-01 

.LFi1707qJ l.l87C5E-01 2.CGbJlE-01 

.C42W82S l.l7SteE-01 2.07eO7E-01 

.01‘(5C902 l.l72:6E-Gl Z.C.;817E-01 

.C’l’I:b930 l.l6312E-01 2.05d%E-01 

.GiS5’058 1.15:LtE-Ol 2.W77LE-01 

.c‘(LC*I136 l.lrS!~~;E-01 2.OZh2:E-01 

.C’I(.cj::il’i 1,1’61’4L-01 2,CZ’tlX nl 

.w47e129i l.i2:3d:-01 2.0:12x 01 

.CHuL7369 1.115:X-01 l.Y9.)b:t-01 

.cYi953’v47 1.1s3:C!:-31 l.S03?IL 01 

. OE~O3PS25 i.O91Wi-01 l.S6eS’IE-01 

.OS12:603 l.O7S07E-01 1.9519C.E .O: 

.OS211680 l.O665‘lE-01 1.935bSE.-01 

.6317?672 .11IYlfvbJS .O‘?h3Y975 ,04790i32 

.6'31";572 .l’lr>! !3C .O.?l~i573 .I-A785769 

.~::a 7cv9 .l??.i; 5’5 UilL.l; ; i Rt ,L%:elel9 

.63:9’:cl~,9 .13’4.3!:“5 ,J>,,> ‘;A;$6 .OG;75i56 

.6qCW6 SO .lTL/!1:827 .02;;;.‘:73 .0677'(708 

.6’4211131 . 1 25:. :s’,6 7 .C.‘!C 3% .Lb 7?1’462 

.6‘1:121333 .12l,tn78 .o-‘ul~‘f4q .0676G'430 

.61161:2')n 117cil.'53 .0201’101 .C+,J65CC7 

.~~e49'~83 :11;.5t>?46 .Ci’lli)!bll .06 16',X4 

.65Sl;b'i~R .lC~:Yl23 .C,‘JlhOl8 .oc 1t13w1 

.65?3’636 1OMC’J :o ,521:: ;19f3 .06~5Y'433 

.6:51'1775 :C9s!;.R"3 .0&2~2~il .OG155256 

K- 5 PHI - 20.0 2 - . 1OLwC 

IJ V u (S-SINF)/CV 

.6112’(953 .2OUO7219 .Wl@‘4351 

.613753Oq .2Oll’l519 .C’IZCi871 

.lltiib790 .lwst1~3 .cF!?,?s9 

.61t:6723 

.C1C~?‘;925 : 
1831:;rY5 .C‘ilb!“V7 
le”!,,7 16 .('413 ,:I6 

.LiSflL I70 1765:‘<.4@ .C‘ill ‘OYl 

.62’.1”?12 _ I :17lCG’w .DlC>,J;‘tl 

.627S2589 .lC%L.‘.Oj .mc7 :sYl 

.62W:4 160 lLW'ie~61 

.6315X33 :15c4 I39 
.rxGb 1458 
.W4LH2I3 

.63359679 1 SC rv,xl .W:ISI?L(6 

.6355!.‘01 L :lq!Km .0401'?9t6 

.63?7D1:73 .14!17121 . 0 I ‘:C, I b 2 0 

.6397i'S50 .1 3Gf.?1.C7 .0403i2Gl 

.I”! l’i317 ,li?ll*!?2 .Gs’ri~l;‘37 
6‘4 I ?‘I I! 74 .127(.9171 c : ‘, J L (, E s 

.l'd:ii'IJJC .1233tiJ70 .C!7t :bl3 

.6’4e’.‘C4lW llGY6~158 .O:~JO:923 

.61Gi36F!! :11’461’,50 .03ye i.82 

.65227rll .llC’~l:O .os!'r,720 

.65L152b89 1o:etrisz .CJ'.fl.'J75 

.65669121 : 10160lll .oJP¶:cx7 

K- 6 PHI - 33.0 2 - .llxmCO 

.066'46347 

.c%7w304 

.06135:X2 

.c;1 :?P'c:7 

.c!wd?7OlS 

.CXtbt5633 

.C6L37ZS2 

.oLe22:8s 

.Obb36!53 
T 

:$,;,g:; 

.06:6Lb33 

.Ob?SC12U 

.0651’.~117 

.C(,:'ls'I'I ~ Y 

.Oh5319t,o 
06S239%8 

:06516336 
.c%SCS'r39 
,065O~WJ 
.06'496606 
.0.5489772 

U 

.61‘IOeSO3 

.61628737 

.6153Y‘104 

.62172MY 

.62+:!15%L 

.6'.! !O I'4L 

.6;:@5763: 

.(13:*rfh51 

.63257C.66 

.63'4f?116 

.63:.G:i;3 

.63IZh7255 

.6qOC79?0 

.642:.@101 

.b'IiCY'39 
64 b I ‘7 156 

.6LtO Jl’4L4 

.65C;/.V:KS 

.6Si?ZLW 

.65‘1',0'66 

.6571C126 

.65921b66 

V w (S-SINFl/CV 

.239@3tit9 

.ZCil~l'JJZ 

.1958'jL~94 
lt1Y7'4!>2 

:lE537L'3 
17923::2 

:17x1/;4 
.16759:09 
.1625‘1.~10 
,157t:li3rc 
.lSCC9121 

1’48zs:.ss 
.1‘137r’CfC5 

13Y.?8177 
:13’!7z.t9 

1 !(‘j? ‘22 
1 L C 3 I ' t 6 

.14?;‘:5%13 
11 I%! ‘.? 

.113Kd.:;3 
lW’lK’C3 
l:iS3Jh3 

.Lx1eAl(qo 

.0621”7:8 

.0616'i.!O2 

.Obl,l :w2 

.CfJ13tW2 
Of :,.5 'iP I2 

:oc,;v 160 
.Lw.:.‘s.*irz 
.0597C233 
.GS35: 879 
.c5';.?'1‘?4 
.0c',0"9rs2 II 
. G587! Plcl 
.05R7‘4'J24 
.cxas1913 
.Cl',!! ,:I;'2 
.CI c.1 5:'5 
.r.'5b !'. i-,9 
.ULB5;6LL( 
.CSfl?LiB5 
.oSe,cZl? 
.C563C.SOC 

.wm73L(1 .‘I762 

.33971770 .5238 

.33933069 .571L( 

.330336e3 .6190 

.53esii80 .6667 

.33ECd327 .711(3 

. j375P.Y75 7619 

.33709179 :ao7s 

.33656250 .a571 

.3360125S .9cHB 

.335?O?W .9sw 

.33431527 l.OCK.4 

A 1 

.34097712 o.cooo 

.340X336 .W76 

.3'1079221 .0952 

.34C46310 . lL(29 

.3‘lWI9772 .19x 

.3L(~2PWO .23Bl 
WCC6268 

:33YB107s 
.2657 
.3333 

.33952867 .3810 

.33922499 .‘I286 

.330096W .r(762 

.3305’1550 .5238 

.33817192 .5714 
33777611 

133735765 
.6190 
.S661 

.33691621 

.334'i5029 ::s 

.35jc6M4 .BC95 

.33943992 .bS71 

.33'189BflS .9ela 

A T 

.J392261(0 O.oooO 

.33so127a .@I76 

.338@6612 .09x! 

.33072915 .11129 

.339:'46117 .19os 

.33~35336 .2381 

.3:812272 .20Sl 

.33787'i82 .3333 

.33159014 .3810 
53730122 

:33698337 
.'i2ti6 
.'4762 

. '36638'16 .5230 

.33627L(61 .s719 

.3JSRu3L(q .6190 

.335’lH238 .6667 

.3::c5313 .71+3 

.33~46’w:q 1619 

.3!412’111 : 8095 

.333blK!6 .I3511 

.333c9237 .9w45 

.33251456 .9sw 

.3319’(940 l.OOOO 

.s712 

.s770 

.575!3 

. s7w 

.5730 

.5711( 

.569B 

.S662 

.5661( 

.56q5 

.5625 

.5605 

HAiT 

.%I13 

.5811 

.Sl!Ol 

. se03 

.5197 

.s790 

.S782 

.577L( 

.S76L( 

.57S44 

.57L(3 

.s731 

.S718 

.57lA 

.S691 

.5676 

.5660 

.56'43 

.562b 

.5608 

.5568 

.5S61 

H/HT 

.57w 

.SW6 

.5742 

.5731 

.s731 

.s7w 

.5716 

.S708 

.5609 

.5689 

.5670 

.5666 

.56% 

.5641 

.5627 

.5613 

.553n 

.SS82 

.S565 

.5545 

.SS2B 

.5509 
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9 
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4 
7 
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9 
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:Y 
14 
17 

:t 
20 
21 
22 
23 
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J 

3 
‘f 
5 
4 
7 
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R P FM0 

.O:LcW0i7 l.b‘+‘db’iE-02 l.!dSMc-01 

.05513772 7.935!7C-02 1.57713E-01 

.03425’!95 ?.95’39f-02 1.59:9.X-01 

.0513:2w l.9x.r...L’-02 :.b?:‘CE-Cl 

.n:o’I,‘~J5.~ a.G::2’1-02 l.(;:?:lIE “1 u 

.0:5,:b;5 o.CIJ:-lE.CZ l.Ll?:>L Cl 
.WO42qDl 1).3r4!“C-X! l.t.:SJ!E-01 
.0117.‘1*‘7 0.0:: ‘.I[-L’2 1.c.:t :.‘I 01 
.ol;‘61o!#s O.CJ’.~.~.I C.l l.r.l.r/! 111 
.0139;579 ll.O~.‘.~!.‘_ 02 l.el’;‘.:t~ol 
.w:o13sf o.o.r;d -02 l.~:m.c-cl 
.cFl611@30 e.o1s:+:-o2 1.4:73!E-01 
.&i23156 7,FkJiI’Y,-C2 l.El~JIE~Ol 
.O*C33lt!Z 7.5S>dlL-C!2 1.61:,IEE-$1 
.G-I’i~l3;‘07 7,92i,‘5E-02 1.4:7.17r-51 
.CC.~m~1733 7,8ill’dL-02 1.6L..‘7t.E-Oi 
.0515j659 7.BfGZtE.02 1.557J;E 01 
.C5;6::55 7.835’;!E-02 1.571hE-01 
.05379110 7.75515E-02 l.SWJ7E-01 
.O:.lCHB:b 7.7037:E-02 l.S71:51-01 
.OS5F15b2 7.6’401tc-02 l.SLacuE-01 
.OS7Otl2BO 7.5.3356E-32 l.S602’IL-01 

R P Iwo 

.03L(O1017 ?.lGSllC-02 l.‘lfll:E-01 

.03519703 ?.24?13C-02 l.~OiLxx-01 

.03635520 7.?7r:C’-C2 l.WJ!bC-01 

.037512:7 7.33>5,‘,.02 1.513XL.01 

.03tXb’r93 7.3J*X?E-02 l.S.>li’jE-01 

.0555.?130 7.:;?:iE-02 1.5X7X.01 

.GGYt!~4r.G ?.-l;sszI-c2 1 s’:~.LT.c!l 

.0!21+2:13 7.Gl43!i-02 1.537:i.E.Cl 

.cY’32i5‘iO 7.1(15!JE 02 1.5:‘::4t-31 

.Dt’4’4:676 7.‘4;S!LF.-02 1.53515i.01 

.Oi54;913 ?.G3Jl’i.G2 1.5151X.01 

.0167115cl 7.si371c 32 l.sT*;:Cf.nl 

.0179dOPb 7.37%5t-02 l.SL’!ME -01 

.Oi’lC’>623 7.:53!AE-C2 1.529’6E.01 

.G:C~?ll:‘) 7.::!b:it-02 1.52:-.X-01 

.C5:4T,jYb 7.:;L74T-o2 1.5~!3;E-o1 

.o:?‘.!l~33 7.2L?Z:E-x! l.S??C’i-31 

.C537:c’9 __I, 7.2.:~~c-02 i.Si17X-Cl 

.O:‘lPJS>b 7.176S!‘E-02 1.52::x-01 

.C:L330~2 7.1332X-CI2 l.‘i’:fJeSE Cl 

.05718779 7.GJLB:E-02 l.rWXLE-01 

.OStl3’I514 7.C2q67E-02 1.q0309c-01 

t! P HHO 

.OWO’Ot7 b.LF’@iSE-02 1.36951E-01 

.035X198 6.482;5E-02 l.‘ii!tll!!E-01 

.0-W483’t9 b.7J,rs5t-02 l.‘i25-0%.01 

.OI770501 b.?73,:E-03 l.‘i:5.CE-01 

.O?U92652 b.BC*I!AE-02 l.W3ihE-01 

.oto1rc53 b.B2ecr~-o2 l.W867E -01 

.01136955 b.B’WXE-02 l.‘It276E-01 

.012591M b.BYI’C<-02 l.q555sfE-01 

K-12 PHI - 90.0 z l .lOwm 

u V u (S- 511&F )/CV 

.b50?5’(62 .2::13837S l~Yilh25 
::.,:57.r:e 

.DbWlWI 
.bS4’(4127 .2112w7q .01113llS 
.b:‘Jr.6s;yJ .2125hFxl .111 lb’>!6 7 .G41124w 
,f,61‘i~“3 . . .2, .91 J-49 1 3 9 ; t ,a %’ .S!ill’C,, 
.tf.‘l:.ln:.? ,;’ ,?3 !b-,C, .iJJ3~-;16 ‘J!I .:5:*2 
.ChL.‘:I:b7 .l’.:!l?JO .l!bli.*3i :oJ!:.rcT9 
,647 J’s?07 ,l’aI3%17 .l?‘a’ilJlP .011w3:9 
tt c’,il~nl .l’rlS;1z5 

:6Jll’)l.T1 .lnI91:lU 
.:l.“‘;,n7 .0;9’57111 

Illl’dl’~S 
6 7it: 4’l:!l lwJri.5~ 

~1blCillC 
:1,‘.,,.e1s 

.L>L’F! Inn12 
,017 Jb917 
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-.Oebl 5.067’lE-01 
-.CiJS 4(.3CSIE-01 
-.oew q.t?nxt-3. 
-.OIl.6 ,.3:38E-0; 
-.Olll 9.3635E-01 
-.0119 9.3;3eE-01 
-.0111 C.9BXf-01 
-.0265 O.‘+WlSE-01 
-.0310 6.2276E 01 
-.0329 8.115X-01 
-.0321 8.163’E-01 
-.0:06 0.?+ttSE-01 

R/RINF n-2 

1.0512E.m 2.6578 
l.C!‘)T!E*CfJ 2.6650 
l.G347E*‘X 2.CC58 
P.W!CK.-01 2.1207 
8.7631E-01 2.7705 
7.5WrE-01 2.63q6 
6.B)llE-01 2.9235 
S.ILGX-01 3.0192 
S.2711E-31 3.0950 
s.:h,r;L.ol S.C.53b 
7.6S!PE-01 Z.BPwl 
9.C’I”E 01 2.?e3t 
9.OSLX 01 2.1916 
6.eX”4E-01 2.8160 
I.L(ee:E-Ol 2.6SJ18 
6.2wiOE-01 2.1731 
6,2035E-01 2.65,‘( 
b.Z37’E-01 2.079a 
8.2?91E-01 2.87’tl 

1.3ooO 
1.3ooO 
1.3Cm 
1.3ooO 
1.3030 
l.JCQO 
1. :a00 
1,3GCO 
1. xxcl 
1.300 
1.30.X 
1.3050 
1.30% 
1.3300 
1.3OOD 
1.3000 
I.3000 

BCOY AW SHOCK CEOniTHY Al 2 -33.6M 

RE 
1.3000 
1.3000 
l.SOCX3 
l.S@XJ 
1.3KKl 
1.3m 
1.3om 
1.3wo 
1.3CJXl 
1.3Om 
1.3000 
1.3OGU 
l.JDoO 
1.30~00 
1.3oco 
I. 3COD 
1.3x0 
1.3Cnl 
1.3DCO 

DPB/DL GRF!/‘CPHI AS 
O.[xjoo O.LXW 9.1928 
0.0030 O.COCO 9.0’(30 
0.05X3 O.CCW 9.9940 
O.COXl o.cLm lO.W¶S 
O.CXJX O.cxQO 10.6O’)l 
0. xzo O.M~v) Il.0732 
O.GCGO O.KG3 11.6597 
O.OGM O.~wxO 12.3’79 
O.lXOU O.CWG lJ.lY?P 
o.omo 0. mxl 11(.0194 
o.ccoo O.OCW 15.0207 
o.ooim 0.bX-C lb.0439 
O.lXCQ O.oooO 17.09’19 
0.0300 0.0000 16.1G.10 
O.CWx, C.cMo 19.0556 
0. CCL-JO 0, Km 19.32?6 
o.oom 0. ‘X00 2c).~WO 
O.O%D 0. two zD.ez:~ 
O.DCoO o.occo 20.HM 

M-R 

-.OrXQ 
-.cHm 
- . cc23 
-.oooO 
-.CKX3 

:E 
0:K.a 
or,03 
c.Kcl 
co2?l 

. NW 

. DC‘OG 
-.ClCCtl 
-.VXD 
-.CCCO 
-.lxcxY 
- 0300 
-.lXLQ 

DSS/DZ 
.2270 
,226b 
.233’( 
i-4 1’1 

:2530 
.2652 
.2973 

::iy; 
.3;15 
.qoo7 
.r355 
.Ltl2C 
.5X6 
.5301 
.5l.t3 
,5Gh6 
.SPP> 
.6CWO 

n. PHI 

O.C!rn 
i371 

:2b53 
.LtOW 
.5’165 
.6976 

6601 
1:cdob 
1. It++8 

.9+liJ 
5539 

: 24*7;s 

:I%? 
- .c4 2’1 
-.lG52 
-.1180 
-.COli! 
o.cwm 

A COW H/H1 

DRWWMI 
O.CDXl 

,516s 
1.1618 
1.7620 
2.3TFl 
3.cc’)l 
s.waa 
4.2.5.92 
‘4.Y630 
5.3593 
5.1733 
5. v423 
S.C1816 
5.5625 
4.9319 
r.0035 
2 ewr 
l.‘l512 
i).cwa 

2.8751E-01 
2.67WE-01 
Z.C5S2E-01 
Z.CZlZE-01 
2.71bZE-01 
2.?lSSE-01 
2.6al:9E-01 
2,56i5E-01 
2.5i’:E -01 
2.5’47bC-01 
2.7cwE-Cl 
2. 79:,3E-01 
2. ?W5E-01 
2,llSeE-01 
2.75?2E-01 
2.?qSlE-01 
2.7358E-01 
2. 7-121E-01 
2. 7’(61E-01 

::ZZ :%cz 1:KOO ::EZ 
l.oocO 
l.COCO 
l.oOCXl 
1.W 
l.cOoO 
l.Ocm 

::E 

::E2 
l.CWOO 
1.oCoO 

.91’W6 

.‘4125S 

.~OlOS 

.39196 

.35s31 

.3697a 

.35wl 

.32%x 

.31W6 

.32’iS6 

.364461 

.39097 

.39W6 

.39636 

.30012 

.37619 

.37532 

.375w 

.37x-5 

7EtP cs-s.Iwl/cv 

.OO 6.W63E-02 

.OO 6.8463E-02 

.oO 6.W63E-02 

.OO 6.8‘463E-02 

.OO b.W63E-02 

.OO 6.6’46SE-O? 

.oO 6.1’(63E-02 

.OO t..W63E-02 

.CO 6.0463E-02 

.M) 6.IN63E-02 

.OO 6.8’!63F.-02 

.OO 6.Wi63E-02 

.OO L.M63E-02 

.CKl 6.8’463E-02 

.lX 6.W63E-02 

.CKI 6.6’163E-02 

.oO b.W63f-02 
a00 6.6’i63E-02 
.oO L.W63E-02 



REFERENCE 

1. Chaussee, D. S.; and McMillan, 0. J.: A Supersonic, Three- 

Dimensional dode for Flow Over Blunt Bodies - User's Manual. 

NASA CR-3223, 1980. 

90 



APPENDIX 

SOURCE CODE 

91 

-- 



PRCGRAfl MAiN 16/76 OPT-l FTN 4.6+‘460 06/15/79 18.50.36 PRGE 1 

10 

15 

20 

25 

30 

35 

q0 

45 

50 

55 

PROGRAtl I’~~\I~~~INPUT.DUTPUT.PIM:H.T~~PE~-IWUT.T~E~-DUTP~T.TWE~-P~ HAIN 
>CII.TRPE9,T~E11.T~‘fE12.lRPLl~ nfiIN 

LEVEL 2.EiEt-f.EO.FO.GO.HO CvARO 
corYoti/Li::~.rz, Ei E~P(r.2r.ql).EG(q.2q,‘~l). cvw8 

* FD.:~,?I.‘il> , G3(q,2Y,qij . HCl(‘4.2~.41) CvP!!6 
CCWION l ‘PVARB/i~H3(W.L(11 , P(24,ql) , U(Lr.‘ll) , Y(W.‘ll) . U(W.‘4 P’;A??O 

Xl> . P\ wtl 
* RW(‘11) ROBZ(‘l1) , VIW(‘~11 , UIHF(L(l) , 
* ROI!PH( 11 1 :’ 

DTrw~I(?4.‘Il1; ecTc’l1, 
RII(‘tI) . n!*z!41) . ROPHC’cl) . 

* .olcrc;~.~lj.Dlcntrl~ ; Acrcrl) ; 
. IcoN5l(so~ . G.WC20) CGN57(:.0) .WIG:JN 
I R:Z(rl) RSf’HI(~l)’ RSl(‘41) 

R5!‘11) 
RSZT:4lj: RSt,Hil(qlj 

CO?i!%)tI /IC~YH~~/R6.~TA14l~.PH:~~~l~,DliL~~~i~.OT~L~~~ll~,G~l~~,l~~2~~ 
CDtllm~/5VK?~/T, 2 , PfiI . 01 * 02 , ! PII! . Zi’fT , 

x ZEN0 . rI , ALPIIA ) f,F%“fi . SI!>“.A , YrlXH . 1PJ.Cl . 
I TWf2 , DI>Kl , ALPH , 31x2 , SIG-i . WHNT . c>131 , 
*: OZOPH , ill , TM:.Q I TfQ.0 . TnU , TN I TlHu , 
L TTHL * AZ . oz . tIIPtC1 . NIT . KPHI . RI ICA , 
x N’HI , kFHl1 , tU’tCS2 ; N’HIS , NPllfll ; iU’tltl2 ; td’Mi1 . 
* NT . hll , NI2 , NT3 , PIIIFO ( tr;‘JtcL . It/U)1 , 
* PItIF rrrwo. LPG NLjC PlNF 

OI:~F.O;~~.tl.Al:tti.;T.ZI’.EF .iCG.Z5Hl~T, IFR’iD;I 
urloln . IJlNF , 

l. 
INTETZII 0~5~.l.i)i5K~i.TM’E1.7:~~ E2 

SVWO 
SvtInu 
jbAW3 
SVWB 
S’,‘A.RS 

11 

9 

C@K IO’4/CFS/f;iFS 
Cc~:l?rc/c~.~J:.Tic~‘R.J,XI~2~~.7XI(~~r).T.~Il~2~, 
O;bCHJI?:r 1;.!‘1:5(‘J) 
01viNS:Ctl m(2),vs(w) 
CCNllNicf 
IYRNT-ICONST(Lo 
CALL GLL’t~3~0.PHIP.E;P~iI.Z.AB.ROZ.RBPH.IPRN?.NCOt(E~ 
CNL I&PUT 

CF i 
Cl 1JSTR 
tl’\lN 
HA I N :: 
IIAIN 19 
,tlJlIN 20 
WIN 21 
WIIN 22 

CASCO::.1716. WJIN 
IF(L!ISKl.GT.l) G3 TO 1 EAIti 
1EP.J (15) Xr~CH.RLI’HA.GA:MA,tIIT.tJIinI.NR~~.P1lt~~.H1INF.VlINF.CASC HA;N 

~Gt~.K~.FHIFO.~J t%IN 
1 IF(DISk2.OT.l) ti0 70 2 PIfAIN 

flLAO (11) X~:ACH.“.PHA.GAnlR,N:T.NIPHI.NRFAL.PlINF.RlINF.YlIhF.C4SC tlAlN 
~ON.RK.PHIFD.RJ IWIN 

XF(lROEZ.CP.l.OR.TKPE2.E9.5) GO 10 3 W\lN 
READ (5.1121 XtlACH.ALPhA.GAt%?A.RK.~HIFD HPIN 
READ(S,1121 RJ ilAiN 
READ (5.113) NIT,NIPHI.NAEAL.P1ItiF.R1INF.V1INF,GA5CON tlAIN 
CO:iTIWE HPIN 
ZINT-,Ll 
ZEt13.ZLF 
SlG:j7-A:AU(CF2)=57.29578 
ZTINT-ZINT 
ICONST(‘48).0 

MAiN 
MAIN 
H4IN 
I:AIN 
WIIN 

23 

$2 
26 
27 
21 
29 
50 

:: 
33 

:‘5 
36 

:; 
39 



PROGRAH MIN 76/76 OPT-1 FTN L( .bdbO Owl5179 18.58.36 P&E 

60 

65 

70 

75 

80 

65 

90 

95 

loo 

105 

110 

IF (NREN.NE.01 CALL XNITIL MIN q0 
7 CALL INITA WIN 41 
C . . . . ..CNCULkXS COEFFICIENTS FOR STHRTu”CFIAST CAQD BCFOAE Zt’LTEA CARD WIN 

LFCNCONE .EQ. 2 .ANO. IFAPiOfl .EQ. O)CALL AEACO(i) MIN 
END.0 MiN 
CDZZ-CZEND-ZTINTVSOO.0 FAIN 
ZZZ-ZINT NAIN 

C . . , . . . . .REAO RESPACING PARAfYTERS t!!IN 
C MIN 

: 
ZALTER - ZSTATIOti UitXE ALTERING OCCMS WIN 
NJ, NK - t!L?OER CF POihTS IN RADIAL AM MR~DIOW OIAECTIOt~S nAIN 

C RJA.ftkA - /?iCLUdT OF CLUSTERI?& It4 RFDiAL AND nERIOIO!rAL DIRECTIONS WIN 
PHiF3A - MAIDlOhAL R!dG;E tiWT WICH ClUSTtRIhG OCCURS WIN 
STPSZE - O.AUlC~~QTiC STLPSILCiT I >O. CONSTANT STtPSIZE WIN 

CCONSTCWXt4CS) - THE t-~“lIt~T OF DISSIPATION IId RAOIHL A’10 tifiIGIO:;A; D!EEC MI11 
C I.E. .c9 

: 
NSUCHl-O.tiEU AiEfi?Gltffi SCHEm,-l.AEGU.AR SCM* 
NSWCHS-O.NO ENTROPY RELAxATION~=~,RELAX~TION 

L 
RERD~S.100~ZF(L7ER.NI7A.NIPHIA.RJA,RKA.PHIFDA.S1P.DISS1.DI:S2. 

a NSUCHl , NSUCNS 
STFSZE-0.0 
CALL Wii;RYCZ) 
CNL EiCE?I( 11 

C . . . . . . ..OuTPuT INITIAL FLOU VARIABLES 
ICOt4ST<sl-0 
IF(NC31;E.EO.l) GO TO 15 
CALL OUlPUlC2) 
CALL OUTPIJTCS) 
CALL OUTPUTC6) 

15 COIiTl’:I,E 
C ..,.. . , .CO:X AT ZERO ALPHA BYPASS 

IF(NCt::t.E0.1.At:0.RLPHA.EQ.O.G.OR.NITER.EQ.O) GO -fO 16 
DO 4 JLDI-I.kITER 
ICGNST(5)-JUOI 
IFCSTPSZC .EQ. O.)GO TO 10227 
DZ-SWSlt: 
OZDT-W/D1 
;~;;-;LIDElA 

10227 COtrTI!UE 
C . . . . . . ..CCWUTE AUTOnATIC STEPSIZE 

IF (t~30(Ji!DI.iCOtiST(I(P)).NE.O~ GO TO 5 
IF (~l~lj1.FP.1) GO TO S 
CR1.L L IC.CN( 11 

c5 
CONTINUE 

. . . . . . ..CENERATES DATA TAPE 
GO TO (34.35.35). TAPE1 

35 CONTiNUE 
IF(Z:LT.ZZZ) GO TO 34 
ZZZ-ZtDDZZ 
CALL OUTPUTC3) 

Yl COHTIIIUC 
IFCZ*DZ .LT. ZEtiD)GO TO 30 
IF(ICND .EQ. 1)GO TO 19 
DZ-ZEND-Z 
DZOT-DZ/OT 

t!AIN 
HAIN 
HAIN 
MAIN 
MIN 
MIN 
Wl:N 
t’AIN 
MAIN 
n:?IN 
tWIN 
MAIN 
MIN 
MAIN 
MIN 
MIN 
IlAIN 
nfwi 
raxt1 
MIN 
nAIr! 
MIN 
MIN 
MlN 
MIN 
MIN 
nnvi 
MIN 
MIN 
IWIN 
HAIN 
flAIN 
WIN 
IIRIN 
MIN 
MAIN 
P!AlN 
HAIN 
WIN 
tmIN 
nAIH 
1 UN 

52 
53 

z 
56 
57 
58 
59 
60 
61 
62 
63 
611 

865 
b7 
68 
69 
70 
71 

:: 
7q 
75’ 
lb 

:; 
79 

92 
93 
w 
95 
96 



115 

120 

125 

130 

135 

1’40 

1115 

150 

15s 

160 

165 

170 

PROGRAM W?IN 16116 OPT-1 FTN ‘I .6*460 06/15/79 10.5L.M PAGE 3 

30 

DZDPH-DZ/DETA 
IEND- 
CONTINUE 
IF(ZALlER.GE.Z.AND.ZALfEA.Lf.(Z*OZI~ GO TO 10 
GO TO 8 

. . ..CLUSTER POINTS IN RADIAL OR ~RIDIONPL DIRECTIONS 
CONTINUE 
CAL’. OU-lPUT( 5 1 
CAL, SETSPC(NlTA.RJA.NIPHlA,RKA,PHIFOA) 
STPSZE-STP 
COtIST('+)-DISSl 
COtlST(S)-DISS2 
NSUCrlCS.1.N’UChS 
NSUCi!C 11).NWClil 
fIE/~D(5.10i)~ZA~.Tf.R.NITA.NIPHlA.RJ~.RKA,FHIFOA,5T~,DISSl.DlSS2, 

# NSi.'Cltl.NSUC~IS 

MIN 
WIN 
MAIN 
W!IN 
MIN 
tlHIN 
MAIN 
MAIN 
WIN 
WIN 
WIN 
HAIN 
MIN 
MIN 
MIN 
MIN 
IlfilN 
nAIN 
VAIN 
WIN 
WIN 
WIIN 
WIN 
l!PlN 
m!N 
MAIN 
MlN 
MIN 
tlHIN 
MIN 
MAIN 
fl.QIN 
hAIN 
MAIN 
tlAlN 
MIN 
MIN 
MIN 
nnItc 
tiAlN 
MAIN 
WIN 
WIN 
MAIN 
WIN 
VAIN 
HAIN 
MIN 
MIN 
tIAlN 
HAIN 
HAIN 
MIN 
nAIN 
MIN 
MIN 
HHIN 

91 
90 
99 

100 
101 
102 
103 
104 
105 
106 
107 
1ca 
109 
110 
111 
112 
11s 
114 
115 
116 
111 
118' 
119 
120 
121 
122 
123 

:z 
126 
127 
121) 
129 
130 
131 
132 
133 
134 
135 
136 
137 
130 
139 
I’(0 
I’(1 
lL(2 
11(J 
lYL( 
l’(S 
1116 
147 
11(8 
149 
150 
151 
152 
153 

C 
10 

IF(S.TP:ZE .Ea. 0.0X&L EICEH(l) 
CNL CUTPUT 
CONTIN!IE 0 
CNL OIFFR 
IF(NCOtiE .Ea. 2 .ANO. IFANDn 

C . . . . . . ..OUTPUT INTEf:tWlAlE OA'A 
C . . .OUTPlX 81?5;D ON lTE!iATIOt4S 

~F~I~~~~.J~JOI,I~PRTF~.NE.O~ GO 
CML bUTPUT(2) 

21 IF(m)~(J~I.I~fPR~TB).r;E.O) GO 
CALL OUTPUT(S) 
CNL C;rlPUT(61 

.EP. 0)CALL AERCO[2) 

TO 21 

TO 20 

20 CCNTINUE 
C...OLITPUT EASED ON Z STATIi)NS 

IF~h!-‘;O~7.ZFLDl.LE.OZ~ CALL OUTPUT(Z) 
IFiAllCO~Z.ZUSl.LE.DZ~ GO TO 12 
GO TO '4 

12 CONTINUE 
CALL OUTPUT(S) 
CALL OUIPUTI6) 

‘( CONTItiIJE 
19 CONT:rWcY 

C 
C . . . . . ..RESEl COKE SOLUTION TO Z-ZINT 

l’( 

16 

IF(NCCNE.EO.ZI GO TO lb 
Z!i-(ZTINT-ZSHIFT)/tZ-ZSHIFT) 
DO 1'4 K-l.WHI2 
EtlCK)-ZRMB(Kl 
R>(K)-ZRW.S(K) 
fW’tl(I)-ZH*P.3PH(K) 
ASPIiI(K)-ZR'HSPHI(K) 
Z-ZTINT 
CNL cEoni(2) 
URITE(6.102) Z 
CoN7I':UE 

C . . . . . . ..OUTPUT FINN DATA 
CNL OUTPUT(2) 
CALL OUlPUT(5) 
CNL OUTPUT(6) 
ZSAVE-ZEND 
ZEN&ZTINT 

\ 



i 

175 

100 

185 

C . . . . .:I. STORE S~tUTION ON PUNCt+D CAK’S 
IF(T!VEZ.ETr.3) CALL OU?FlJT(Bl 

C . . . . . . . . STCHE SOLUTICN Gfi OICKl FOH P.tSTi?AT 
IF(DISKl.IE.2: GO TO l? 
CALL oulwl(Y) 

17 CO)dTlN’sS 
C . . . . . . ..STORE SOLUliON ON DISK2 FOR RESTART 

IF(OISKZ.NE.2! GO 73 18 
CI\LL CWTFlJl( 7) 

18 C3!4lI!iLE 
100 FSli:!~l~F;0.5.12.1S.LF10.5.12,13~ 

102 FOWAli~ CCNE SOLU’IION HEX7 Til Z-itiIT:AL-1.FlO.S) 

::: 
FOI?I:AT( IC 15.6) 
FO~WlC3I5.rE15.6) 

6 zzi-zzz 
190 IF (TWEl.EP.11 CO TO 13 

PRCCRAH RAIN lb/lb OPT-1 FTN ‘l.bWAO 

IFCNCONE .EO. 1 .AW. IF&V! .EP. 01CfUL AERCO(I) 
IF(;FA!Wtl .EO. 0)CIU.L AERCO(2) 
ZEW-ZSAVE 

195 

EK.I FILE 9 
tEu:t+7 9 

13 CONiItIUE 
IF(NCASE.GT.0) GO TO 11 

C . . . . . . . .PUNCH OATA CARDS FOR 3-O S-O-S COCE 
IF(NTCSOS.GT.0) C&L CUiPUT(9) 
STOP 
EN0 

06/15/79 lB.58.Sb rAcE q 

HAIN 1W 
HAIt 155 
rvm 156 
MIN 157 
MIH 158 
MAIN 159 
rAlN le.0 
HPIN 161 
MIN lb2 
nn:t4 lb5 
HAIN 
RAIN 

16’1 
165 

rAIu 166 
nAIH 167 
tvJ(AIH 168 
I?.5 IN lb9 
WIIN 170 
HAIN 171 
MIN 172 
MIY 113 
WIN 17q 
PAIN 175 
WIN 176 
MAIN 177 
IiAIH 178 
MIN 119 
MIN 1.30 



SW3RWiINE AERCO lb/lb OPT-1 FTN ‘i.b*‘460 ob/!5/79 18.5e..sb PIKE 1 

S18RC’UTl’4E AEPCC( K 1) &AC0 
COl?m4 /wn!!lJ/nllotrc.rl) , P(Tlc.‘(l) . lJ(Z’4.‘(1) I v;?‘d.ql) 1 U(W.‘d PV’~~W 

‘1) . rYIuw 
L. Rot-J(rl) , AOflZ(rl) , vIW(‘41) , UIt;F(L(l) . PVWB 
x ROfiPn(L( 1) RB(‘I1) . tiRZ(‘tl) , RwH(ql) , PVAJW 
x DTGPH(24,L(ll: BCT(l(l) .OTSZ(W 41) OTC4I(‘(l) 

CCNSltiO, :tRFL.N 
. fcT(L(l) 

s ICOti5T(:O) , GW(20) 
fwHI(~l)’ tt<r!ulJ 

. Rs(ql) : 
Pval70 
Pi Pm3 

L RSi(‘il) RSLT(‘il). RSi’!lI!(‘41) FvF.43 
CCM:ON /iT,~~~:fl~‘f!K.~TA~~l~.P!I:~!~~l~.DTIL~~i~.CTllt.~L(l~.if.lA.TP~EO li)iwB 

1s 

20 

srwe 
svwe 
SYfVlll 
SViUifl 
5v~l1m 
lVJU!ll 
5’. wfl 
svwtl 

29 

30 

1s 

ro 

YS 

so 

55 

6 
7 

C..NO ;;WAU3;Ol.L CW’PUILIlV.3/1G/7~ N Ill:0 
. NHCO :: 

RCLL-0.0 NRC0 
ZO-2*D7 l-Ct?!:O 
GF.~(5)-2./(GA~~~*nncYr’2) AiRCO 
iZC~)-7. REP’0 

is 

:1 
lb 

M TO (S.S).Kl NRC0 11 
C . . . . ..PIECIUI.E :“tWi7IOt~ OF FORCES RtC I%%315 REHCO 

3 IF(2O.M. Zi’hDl22(3~-ZEM NRC0 :; 

C . . . . . 
fi 

CALL COWIJ(NSTHHT~ fff?co 20 
NSTMT-? NRC0 21 
22(l)-LL(2) NHCO 22 
zz(:L!-2:(33 AEUCO 2s 
IF(!.C:t,E .EO. 1X0 10 7 ICPCO 24 
GO ‘; 0 10 NQC@ 25 
.~%IliPiIZES THE FORCES PM! M?lfNiS FOR LATCH STAR?W 
CC’tTlt:?E 
ii!'l)~ZZ(Sl 
zzi2;-12(3) 
NSIAHT-1 
CfUL CCWUT(NSTWT) 
N.SlA:?T-Z 
ZSlAqT-2 
LEt~;~I1-AIEtICT 

nrr!co 
f&PC0 
Fsfl!LO 
NRC0 
IYHCO 
ALHCO 
AERCO 
FtFRCO 
JCRCO 

26 
27 
28 
29 

:: 

:: 
34 

SH~I’I~~)il~:1~s2~0.Zj AEHCO 35 
L;!~::ft6.11j$)TB,LE:iCTH AF.R’O 

10 DO 15 c-s.t.FtII kLRC0 :; 
CPS(K)-(c(J.K)/PINf-l.O)rGRn(S) ALUCO 31 
AJlil(K I-HUCK) 
AHfYH( K );liEiH( K 1 

ALa: 
ALRLO 

39 
io 

ARBZ(K)-ROZ(K) NRC0 41 
15 CONTIh’X Astxo ‘(2 

IF(2 .Ea. ZSTAAT)AE~URN NRC0 rs 



SL?3RCUlIN AERCO lh/Jb ofl-1 FTN Q.b.‘460 ca/lS/?J 10.50.36 P&E 2 

60 

65 

c’ 
C@NlXNLE 

. . . . ..CCWUTE NRGOYNAMIC COEFFICIENTS 
REFl-2.158 
FTXl-FlX2nRCFl 
FTYl-FTY2’AEFl 
flIl-FT:i*KEFl 
FiX-FTXtFTXl 
FTY-FTYvFTYl 
FTZ-rTZ*FJZl 

C . . . . . .CCM’UlE F.CPCDYNWXC tKWENT COEFFICIElclS 
REi:-2./(50’LE!tTH) 
A~l,~l-R.~!,~;~~PFf2 

70 

75 

80 

es 

90 

9s 

log 

10s 

110 

R~lYl.R,~lY2~!~L’FZ 
RtliZl.ktilz2*I.Ef2 
RtiTX-lilllX*R3TXl 
RHTY-lM:YrRIlTYl 
RriTZ-AflTZ~Rr~Zl 
C~~TC~6,101~2.FTX1,FTY1.FTZ1.FTX,FTY.f7L,R~Xl.RMYl.RnTZl,RflTX. 

<Rxl’, , r‘!U i 
20 CCNTItirJE 

IFi7Z(J).LT. ZEHO)ECTWtI 
C . . . . ..PHINT OUT FItaL xfWYNAI1IC FCRCE A.m t10mNJ CCEFFICIENJS 
C . . . . . .CAI.CU,ATE LIFJ.DRK,AkO YAu FOlKES(UIW AXES, AK, STAIIC nARGIH 

Al-RLPH 
A2-6CTA 
A3-ROLL 
CD-fTZ’COS~Al)‘COS~A2)-FTX’CCS~Al)~SIt~~A?)~FTY’SIt~~A:) 
CY-FT:~:SIt~~~)~:05~~5)-S!N~Gl)~C~L~IV)*SIfI~A?~).fTk’~COS~~)~ 

~cC:(R3~tSIt,:hl~‘l.l!;~A 1 2 ‘SIh~A3~~*FJY~SIN~AT~‘C~S~Al~ 
CL--FTZ~~SIli!fl2,‘~I~~~fi~l~SIk~fi1)~~OS~A2~*C~~S~A~))~~lY*~OS~Al)’ 

~CGS(~;t)~FTX~~-:It~:A3~~CGS~AZ)~S:N~Al)~Srt~~~2:~CGS~fi3)) 
urIx(6 ‘~c’c~.LE~~:H ..Ud,_) 
URIlE~6;102)FT~.CL.FTX,CY.FlZ,CO 
RH’IY--WTY 
RtiTZ--Rr.TZ 

AfRCO 
AERCO 
PLIKO 
NRC0 
AERCO 
AERCO 
AERCO 
PE‘4CO 
Affico 
Ai KC0 
AE.pCO 
hCt7CO 
AEHCO 
MRCO 
AERCO 
Afflco 
AfPCO 
afFC0 
AfI!CO 
MAC0 
NRC0 
NRC0 
FIERCO 
AERCO 
AERCO 
NkCO 
N ftco 
MkCO 
Htnco 
At:ACO 
MRCO 
NRC0 
Rfnco 
P~HCO 
Fbcuco 
fKt?co 
AEt1CO 
NRC0 
NRC0 
HT.uco 
Nl?CO 
Nl?CO 

101 FOF~~41;iX.2~,Z-.F:0.6/lX,2:~~OCY,GCN.OCA.,CA-,6El5.O /lX.>rWRr. NRC0 
~.Dt~Y.~nZ.cr,~,cnr.Cr.z-,bLl5.~~ AfRCO 

102 FCRnkT(l~i0,51..27ti!~cf~~~~ FOECE CDEFFICIENT - ,E15.6.10X.l9~~IFT COC AEPcO 
~FFICIEIIT - .E15.6//6X.Z7ti SIDE FSl!CE COEFFICICHT - .E15.6.lOX.l3tt NliCO 
<YA:d CC,“FICIE,.T . ,ElS.6//6~.2;ir MIPJ FORCE COCFFI~I~NT ;~.t.iJ.6 I.tHCG 
~.10~.19t~;9AG Cxtf‘ICIft~I - .C15.61 N.?CO 

104 FCR~!nT(1!~3./tX.~3~ii’IT:~~l~~ r.:ITif:T CCEFFICIEYT - .EIS.6// fC.FrCO 
=5x. 3’W SIC; t!O:‘T’JT C’jlti:CIl.trJ - .E15.6// ALRCO 
=LX.3!M RCLLIfaG ti?‘tItl CKFt :CIf.fiT - .E15.6) AfkCO 

105 FGRtlnT~lhl.5X.l211iitI’. Af*!A . , Fl0.6.1X.l~HREf. LEtK;Tti - ,F10.6) NPCO 
lG6 FtHIVIT~lH0,/6X.l9tlCtNlEH CL Pk!C:S!;llt-,LlS.6.lX.2lt~3ASCD OH REF. LL MkCO 

cE;~lH-.E15.6.1X.2~tiA~10 n\lrLt;T RLF. CE?iTE9-.ElS.6) PEHCO 
107 FGR.%T(lH0.6X,>6ttSTATIC STidILITY RWC,Itd - .ElS.b.lX.Z!lcUASED ON R ACRCO 

<EF. LEtri;lti - .i15.6.1X.20+!hW C.G. LOCATION - .E15.6) AERCO 
108 FGt-WAl(lH1.7Hlti~ Em) PLRCO 

Y: 
‘46 
‘(7 
40 
49 
50 

:: 
53 

CJ 

:: 
50 
59 
b0 
61 
b2 
63 
6L( 
65 
bb 
bl 
60 
69 
70 

:: 
73 
74 

:z 

8b 
07 
ee 
89 
93 
91 
92 
93 

E 
96 
91 
90 
99 

100 



W 
03 

SUBROUTINE RERCO lb/lb OPY-1 

115 RETURN 
CNO 

FTN 9 .b*‘ibO M/15/79 18.58.36 

PXRCO 101 
NRC0 102 



SL@ROuTItdE COt??JT lb/lb CPT-1 FTH ‘(.b.YOO Ob/l5/79 

I 

5 

10 

15 

20 

25 

SLBROUTItiE COW’UT (NSTARTJ comJ-7 
CWWN /PVAW/RtiO(24,‘tlJ , F’(W.‘dlJ , lJ(W.r(lJ , V(W.‘4lJ , U(2’1,‘4 ;;W,” 

#lJ , 
I A@BB(qlJ . RMIZ(‘il) . VINF(r(lJ , UINf(rll> , PYFWI 
L RGf?PH(‘IlJ . RFl(LtlJ . m.!c’I11 I FfJPH(‘IIJ , PVW 
L oTwtc(2r.41J. oC’:llilJ .DToZ~~~~,~ll.OfSP~rll . AClC~lJ , PYIWI 
* IC@II:T(S~J , GWlr(20J , cCtt5l(mJ .hRL53N , RS(qlJ PbWEl 
‘ R:Z(‘dlJ R:i’tiIC~41), RSl(‘dlJ RSZT(‘tlJ, Rsmx7(qlj YVhu.8 

COt%GH /lCYF~tO/f!K,~TA~l(l~.PHIP~Y1J.DTIL~~~iJ.OTILFi~~ll,DLYA.TP~To IOvAR8 
COt?!ON/SVAF.G/T .2 , FHI . 01 I 02 , L~f-r+I . IlNl . 5v’p.ng 

8 zcto . PI . RLPuA , CAna , s1r.wA , Yl’nrH . 7wt 1 . 5VRR0 
x lFJ’C2 , OISKl . ALPH , OI:K2 . 5IW , tPHN7 . DZOT I SVAR8 
L oir%n . 2H s TWO ,7mo .Ttlu * ‘T1Q , TYf7.4 . SVliRfJ 
s TTt% , RZ , 02 . NIPHI , NIT . KPtiI , MITER , svaw 

I &IF ; t’~Tt~@o; Lf& : ra.!c , PIki , RiiJIN ; UIttF ; SVAAEI 
J SI:tF,OIrir..~LE?:Gl.Zf~LF,ZI’;,ZStclF?.IFPN~~ sv FW 

INTEGCR OISKl.DI~rZ.YAltl.TF~~~2 SvARB 
COMIot~/FGIICLS/2z~5J.CPI.~‘Il~.f~l~~’ilJ.~tlPH~~lJ,WBZ~~lJ COWUT 
CCI?-(irfr/F~rCn/FTX.FTY.t-l2.RnlX.R~lY.k~2.F7~.FTY2.FT12.H~~2.RHT”~ COWUT 

< .RMZ2 CO#WUl 
REAL wCwX.KTEtPY.KlErPZ c0tPu-f 
OZl-(ZZ(J)-ZZ(2))‘O.S 
P22-(Z2(2J-ZZ(llJ~O.5 
FTEtS’X-0.0 
FTE”i’Y-0.0 
f lwz-0.0 
tl1EtrX.0.0 
tl1i.tVY-0.0 
HTEtri-0.0 

COWIJT 
COt+UT 
CGWUT 
c C’rPu-I 
CDtPUT 
cowur 
COW’UT 
CotPul 

DO ‘I I-3,k”III CO.~uT 
:FHI-SIf~LfWIP(K)~ COWUT 
CPHI-CGS(PH:P(KJJ CO:ftJT 
CC TO (1,2J.N5TART COWUT 

Cl 
CCUTI!.: r CC’P’IJT 

. , , . . .l~CI’;I: Al:,, H::tP NT I~ltOH :Ih!lllt+G 5% lJllOt4 c Cl! ,‘I, 1 
t!LtU,(>.dlfi-BJt 1X.t IY.tlf.t~Mf~.~MlY.~Hl~ con’ul 
tI.~II:T-:sIlIf 1 COY’UT 
RC-l~*TFN(s1WJ CGWUT 

200 FttH:FIT(tF12.8) cocpil7 
RETl,fi!l COWJT 
CONTIhcE 

CT.. . . .At-1 OCCY CrY.Ctd ATIONS ’ 
3rtiI5-~‘,rIP(K~1)-0I(iP(I;-l) 

Cc?PUT 
C@!l’uT 
C(:+rUT 

II’CK .tP. 3 .CR. K .CQ. t~b4ljAJl-0.5~AA rCt~‘lJl 
FGRCC-CPS(K)BW c O’PUT 
ZAAH-22(Z)-2RL:F COWLJT 
IFCt:COt& .E’3. 1JZAR~-2.~~2INT-2SHIFl~.~l.*l~~~SICMJ~’~~/~.*2SMIFl CO-UT 

<-ZRLF COWpirl 
FTf:tYX.FTE~Xt~GRCF~~Af~R’t!!KJ/A~’R:KJ~’.PHI-SPtlIJ COI-?-“UT 
Flt.!‘iY-FTL1a’Y.f G.((l’:;\f !li’!t!K j;ri':l!(K )~‘.f’ttI*CPtII J C .:.?I.:17 
fltt’l’z.f lt:;‘L+f WCI rls!:l!:iK J C~‘!PtJT 

C . . . . . .t’CtU.ttI CLNTLR LOCRIL:~ Al Z-ZI<CF C;I!WUT 

: 
2 
3 
L( 
5 
b 
7 
8 
9 

:: 
b 
7 
8 
9 



P 
0 
0 

SMlt7O;nIM COWUT lb/lb OPT-1 FTH ‘4.6460 ob/15/19 18.5Ei.M P&E 2 

n;EIYZ-nTEtPZ.FCRCC’AABPH~K) 
q CCN’rItLLf. 

FTXZ-F IErPX 
65 

70 

FljZ-FlCrYY 
FlZ?-FTEWZ 
RMTx2-H7LwX 
A:IlY2-flTft-fY 
RIIT:2-tlTEW’2 
Ri:TURN 
E!ID 

cotful 
cowvf 
COWUT 
CCWUT 
ccw.rr 
CCWUT 
CCWllT 
COwlJr 
COrPuT 
CGWUT 
CGLPUT 
COW UT 
CGWUT 
COtfUT 

VI 
L(s 
‘I6 
41 



SLBROUTINE BNORY ;b/lb OPT-1 FTH L( .6*%0 06/15/79 

1 

s 

10 

SWROUTItdE B!oRY(K 1) BNORY 
LEVEL 2 ET~!Y’.EO.F3.GO.H0 
COmON/~~.R,S(;E/ETC~P(~,2~.L(l).EDC~,~L(,L(l~, 

cvfm 
cvAn9 

I FO(q.24.‘41) . GO(q,2’i.~l) . HO(‘(.T(.~I) CVARB 
COWON /PVA’I9/Rtii)(24.‘11) , P(24.rl.rl) . U(W.41) , V(Z’i.‘.Ill , U(T(.‘l PV,N% 

*11 . P’tA.SB 
L RCu(rl ) , ROOZ(rl) . VINF(‘41) , UINF(ql) . Pawn 
. r.Gut’ll( q 1 1 

01Dfw!;:‘1.~11)’ OCT(‘II) 
RU!‘Il) RIII(q1 I , nnrlc(rl) , PbNtl 

. ,5102(2-.4,~l1~.0I1~H(~I;) , HCl(~ll , P”AttB 
I Ic0tr:7(50) : Gnrl(zcjl . CON5T(SOl .N:lLti@ti , RS(L111 . PVARY 
x RSZ(rl) , 

c0m1011 /Ics.‘K’uiRK .E 
cOKlON/SvN!U/1 .z 

s ZCKO ( PI 
15 s TWE2 . CISK 

* o;cwi 
* lit% . WPIII ; N”‘cI 
. NT , NT1 

R:I’tII(L(l) HST(‘41) RSLT(‘411. RWIT(‘lIj P V \llB 
R~~l~.Pt!I~~‘cl~.OTIL~~ti~.OlI,.~~~l~,~ETR,T~~~ll IDVA%3 

, PHI . 01 . CL , Df’dI . ZIHT , s v P.B 
, ALPHA . CfXW , SIcncI , xWKN . TPkLl , SVNIB 
. AlPti . 01:KZ , SIG?l . WANT , OZhl 

, TTtW : 
SVARB 

, T.%3 , -MO . Tt%i , Tt% SV.ARB 
, DZ , NIl’tII . HIT , KPNl , HI ILII , SVNtO 
. M’IIIZ , ,.pM,3 . tit’W~1 , Nrtltl? , wttfl: I S~Wfl 
, NT2 , HIS , Pt{IFO , 1tCOttE , RAI)I . SVAW 

20 

2s 

z PHIF f!El!iC3. LAS NilC P I td 
s OI::F.[JiA!l.T-~L.t;:;I.Zt!CF.~Ct.ZSHl~T.IF~ID~ 

RhOIN . U:trF . SVRSB 
svtv9 

INTECEr? O:T.t’l D’lr?,Ti, El lf..>E- A 
CO,X%!I /I.:t:~~;.:t,llSI.~ll’~.t~ff~1A.:;O:~Y~~O.N~RT1I~3~.NSUCH!3,’~.Itl!32? 

swma 
L!CCQ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ XYZ 
~~.i~~1~.0~.22~1!~5~.~~~160~ XYZ 

CG~.L’.13N.‘Cf~t~‘:S/L1I-l’O.Ul~hIl.~RiO.UR’.ON.GAiCOL(.L;R!tO.LIHSO.URAO.~f’RTO.UR6X COltfiG 
CD~G~il,E~~.S/t;t~C~,.NUnPRT.B@0Ytt.80LlS.PSOHlC.R~DNlC.PlINF.RlINF AfALG 

I.VlItiF.NITC’IG.t~LROJT MN-G 

30 
CC~.~GN/~NTfiO/S~~1~.Z9S,7FLD,ITPRTO,ITPATF,~CASE,NlDSOS 
DItitt1S:ON PK1:~~1~.PK1~~~1~.PK21~~1~.FK22~~1~.Pr23~~11 
LOGICKL 11’53 
N?SIN:H;-.?3Itl(Al 
GO TO (10.18.11).Kl 

10 CO!rTIf~:L 
35 IF(NCGtX.EP.2) M TO 32 

C.. .OElEHt:l!~C SIJRt ACE EtiTdCf’Y FOR CONICAL 903IES 

q0 

45 

so 

5s 

IFCU’ ,401 16.16.15 
15 00 15 h-S..S%nl 

IF(ti(3.K)) 17.17.13 
13 CL!;TItIdE 

KENl-WllI 
GO TO IQ 

l? COM I t:tJf. 
KEtrT-K-l 
GO TO 19 

lb DO 7 K.5,M’Htll 
IF(U(3.Kll 7.8.1 

1 CONTINIZ 
KENT-t:PHI 
GO TO 20 

b CO!ilI!KK 
KENT-t-1 
GO TO 20 

19 cotilIt.Itc. 
DO 2’1 K-3.NPNI 
IF(K.LE.KfNT) S(Kl.P(‘(.3)/RMO(L(,l):~A.~A 
IF(K.GT.KLtrT) S(K).P(q.WHI)/RtiO(q.FYHI)~~~ 

ENTRO 
B!WY 
Bt07Y 
El:O?Y 
Bt3RY 
Btdu7Y 
WCRY 
BNMY 
ElWRY 
BWRY 
eNDRY 
B:.l)RY 
O’ORY 
O!ifxY 
tlWRY 
B!K.RY 
9101~Y 
BWORY 
BNORY 
BWRY 
B’d-RY 
BWRY 
bt.?‘RY 
btlGRY 
OtlORY 
0rtlulY 
0!~1tltl 
HNl)HY 
BNDRI 

s 
b 
7 

q 
5 
b 
1 

i 
10 
11 

2 

:: 

25 
26 
21 

2’: 
30 

PACE 1 



%tmnJ-TINE EINORY lb/lb OPT-1 FTH ‘l.b*‘lbO w/15/79 18.5B.M Pm 2 

71 CONTINX 
GO TO 32 

63 

65 

20 COfcTItiUE 
DO 51 K-3.NPHI 

31 ~(~:I-~(~.KE~~TI/RH~(L(.KE~~T)~~(;~R 
32 CCJNT I%+- 

C. .UEX CR St&L AWLE CORRECTICNS~ (UXS PRAlrOTL-MYER RELATIONS) 
DO 9 K-3.tPHI 
PKLI-1.0/S~ST~PBZ~K~I~;)*1.0+~R~Fti~K~~~~K~~~~2~ 
PKl-.Rf!Z(K)*PKq 
PK2-FK’+ 

PS~-U~~.K)~‘Z*V(~.K)“~*U(~.K~=‘~ 
IF(P(3.Kl.CE.O.O) LO TO ‘4 

c. .tiEcATIYE 3JfiinCE PHiSSUIiE 
15 

ISO 

es 

I i t ::- c t: - 1 
UR~?t~b,~~,K.Z.P~J.K,.HHO~J.K~.U~S.K~.V~S.K~.U~~.K~.~~~~K 
P(S.K)-?A'(P(J.K)) 
PPFP-O.:~C?(J,K*I)~~‘(~,K-~)~ 
IF(F(J.K! .GT. Ft’t’i’JP(3,K)-r(fi~(PPFP> 
Rt~0(3.K)-ff’(J.K;/:!U))~‘(l.O/GR?IA) 
~~~K-:~~I~T(~.C-P(~.K:/FI~O(~.K)) 
U(3.K)-U(S.K)"1:r/3I~'r~.s 
V(~.Kl-‘V(3.Kl’Ol~,‘G:r.“G.~ 
U(J.K)-U(S.K)'3!K~'GS~'~C.S 
W!IIE(L.lOJ) P(3.K).RtlO(J.K).U(3.K).V(3.K).U(f.K) 
Q53-33K@‘2 
CCttl I WE 
IF<R!G;J.KI .CE. 0.0X0 TO 5 

100 

10s 

Rt:f!R-O.5*~~1~O~l.K.llr~trD!3.K-1~~ 
1F(Rv0(3.K) .GI. RE!W)'~:!I'( 3.K)-AAS(RRI!I!) 
P(3 I).S(K)rl!ttl;i:,K)~~,;ir't"4 
QSC~:~iHT(I.C-P(3.Il/li!l~(I.K)) 
U(3.K)~U(3.K1~~2!~ ,'h1.1='0.5 
V(3.Kl-V(J.*)?i!l/‘i~.i’r3.5 
U(J.K)-U(S.u)~~Jrr/5s:r"o.5 
L;':~T~~~.~CJ~~~':~.K).H~IU::.K).U(~.K).V(~.~).U~~.I.) 

5 CC?r I Ikii 
PKS-S,illT(ChYiI 

110 

P K 7 - i’! 5 I ‘4 ( F K 6 1 
PKlO-PK?=FtPdI 
IF(PK7D .CT. 5.0)Uf!ITE(h.l~lK.PKlD 
If (NFE~9L.EQ.-I) Go TO 2,! 
PKS-(;~~.Llil)~(3.K)/Rt10(3.K) 
PKS-FbS=‘2/PKB 
PKlG-“C9-1.0 
Ir(PK:C .CT. 0.0X0 TO b 

BNDRY 
CNWiY 
etamr 
flruxT 
BtORY 
BticGi‘l 

6!cv7Y 
OWRY 
BtCRv 
BMDRV 

BWRY 
BuDI 
BWRY 
E:ilXY 
R!i%Y 
b WRY 
w.09 I 
etiaflv 
OttiRY 
O!loRY 
RNLdlY 
BNURY 
0tOHY 
RWRY 
6!m7Y 
O’LPIY 
BX!RY 
f!!dXY 
BNCRY 
O’C3RY 
BWRY 
OMRY 
@!rDRY 
BNCRY 
f!ta+lr 
e:K,RY 
A:4CHY 
BsDRY 
BWRY 
8’CP.Y 
etofl1 
EkDf?Y 
Ftrmni 
Ofrttrtr 
O’UAY 
fl’t!d?Y 
flvon I 
f.!r.mv 
RflOAY 
E:dJt?Y 

qs 
‘lb 
47 
L(8 
L(9 

;: 

Zf 

E 

s567 
51 
59 
60 
61 
62 
63 
64 
65 
bb 
67 
63 
69 
70 
71 
12 
15 

75 
lb 

92 
93 
94 
95 
96 



SMROUTINE WIRY lb/lb OPT-l FTN ‘(.6r’lbO O6/15/79 

125 

130 

135 

1110 

11(5 

150 

155 

160 

165 

110 

C..NcXT T-2 lCt.!:S CC:;‘Clk CGtFFICIENTS FCR DCtrSIlY EYPtWSIGti 
IF(Cj>Ct~(S).C3.0) (;5 TO 2 
PKZS-t-Kll/Gi*PH 
PK2L-l’r9l(~J.O-G~!MI\)~~ZI.9~~PK?-2.O~*S.O~/~4.~K10*~2~ 

2 cctt1 IIt* 
PElS~K~-P~3.K~~~l.O-~Kll~KJ~PKl2~KJ=~Z~ 

Cr,ctFj-l~~:7CA~(l:I~tI11ll:t~!C*lrR~I:I*TERIHl 
PTESl-P~l3~K~-P~J,K~~C~~tF3.fKt~’S 
IF(f<tS(PKJ) .LT. WS(O.l)Xl 10 12: 
WITE (6.122) PK?,P(3.K).PKl3(K).PTEST.K 
Y.31 - SGTT(PK91 
CALL P~YlU!ll.~r~l.PKJ.PZPl.NITS.G~~ 
PlRYJE - PC3 K)W:Pl 
UP;IL(b,,2’,j F:P.C.tC!Ts 

124 FCh:<.‘rl( ltt. .rSX.F15.9.~ KITS-1.13) 
fJX!,T - PIT F- 

122 FGSr,?: ~I~~~~~GLE.P~.P~.P~T~ST*.~F~S.~.IS~ 

If(h’k:h(S).EO.G) C4 :O 5 
PK~~~(K)-~~~~~~.K~Z(~.O-~'~~~~~KJSP~~~~T'K~~~~) 
S!K I-!;(:.Kl/,?t:i( S.K;~';Al:"n 

3 cct;TI%;c 
PK1S-JO9T(l.O-~K15:K~~‘PKI~~K~~ 
50 TO 23 

22 cCNTIt.Lf 
IF (tdtfIPRT.EQ.2) MITE (6.101) PK7.flOO1H.B001S 
IF (NSUCH(Z).GT.O) GO TO 26 

C FOLLC:';~IC. SlATC:~t~lS 70 23 ME FOR RELAX:‘& CONSTIW? tN:R3PY. 
CfLLL P,"~~~.!;:PK~.PO.K~.PK~~!K~.PK~~~~K~.PLI~~ 
GO TO ‘3 

26 C3’1T1YiE 

@NORI 
WC?RY 
i?SORY 
BtORY 
DICllY 
IINURY 
BWRY 
f!tDRY 
BWRY 
BWRY 
W!!RY 
BNCAY 
i!tSRY 
8tQ3RY 
B!.DRY 
DWRl 
BWRY 
B’QRY 
CtMRY 
HhC!t7Y 
WCRY 
BtiGRY 
BIDRY 
8XF!Y 
tl’CT(Y 
CitORY 
8tnRY 
Bt.CRY 
OIcmY 
EIYORY 
6.WXY 
OtE+iY 
Bt.Z!RY 
BKRY 
FltE?t31 
DWRY 
BtCRY 
LINE 
B?ORY 
flNf.tHY 
h’CC 1 
RGQT 
BWRY 
0WRf 
WWRY 
BURY 
B’SRY 
E!ORY 
EWR Y 
DW9Y 
flwtlv 
R%iRY 

107 
106 
109 
110 
111 
112 
11s 
114 
115 
116 
117 
118 
119 
120 
121 
122 
12s 
124 
125 
126 
127 
120 
129 
130 
lS1 
132 
133 

12 
13s 
IS6 
137 
138 
139 
1ro 
1r1 
1442 
1qJ 
1w 
195 
146 
147 
Ire 
I’(9 
150 
151 
152 

P 
0 
w 



SCleAOUTINE ONDRY lb/lb OPT-l FTN q .b'L(bp m/15/79 lS.SS.36 PACE r( 

11s 

183 

185 

190 

19s 

200 

20s 

210 

215 

220 

22s 

CALL R~.~S~P):13~K~.PK1’(O:l.U~~X.~HX,URTX.So::.C~:Cr)t~.U~~.r..-1.5,2l BtQRY 153 
PK~S-~~,R~(Z.O’(BO~JY~~-~~~;I~:I BxDRf 194 

23 CONTINLE @Nf!RY iSS 
PK16-I’K6~PK5*t’K’t lwc~fll 156 
PKl?-U(~,K)*PK16rRBi(K) fl:4@ORI 157 
PKlR-VO,K)-PKIO LMJRI 151 
YKl3-U(3.K ~.I’Z~C’HIIP~I(K:)/~~U~KI BtCHv 159 
FK23-5~tiT(P~:7~*2~~Kl~~=~~~Kl9~*2) E!trCnr lb0 
PK24-PKlS.‘PKX b?rCRY 161 
PK21(r. J-,yKp,,?Kl, BWRY lb2 
PY~2:K)-t’l’h~ZK18 R’CAY 163 
PLZ:(K:) I K~“irf’Kl9 164 
IF (tr:>.tctr(r).LE.C) GC 10 9 

w’d; 
165 

IF !tiRIM.Ch.-1) GJ TO 9 WC4Y 166 
1F (Irz~z)) Go TO 9 B!&)RY lb? 
IT2ta-.Tnx. BWflY lC8 
IF ~AilS~P~3.K~-PKlJ~K~~.LT.P~3.K~=1.~-3~ M) TO 9 BWRY lb9 
P(3.K)~PKlJ(Y) 
RHC!3.K!-t’Klq(K) 
lJ(3.K:.PK21(0 
V(S.KI-PKT~:KI 
U(3,K)-PK23(Kl 
GJ 10 25 

9 CONTXN~~ 
11 COLiiINlb 
C..RESET BC3Y VARIf43LES 

DO 12 K-3 tiPI 
P(3.K)-FKi3(Kl 

TO THOSE CALCuATED 81 M3CTTS SCHElf 

Bt3hY 170 
BWPY 171 
B!lcSY 172 
B!CRY 17s 
BMMY 1w 
BNmY 17s 
ONOR Y 116 
Wd)ti Y 171 
0163RY 17D 
EWRY 119 
otmr 180 

RW(3 KI-PKl'+(K) 
lJ(3.K)-FK21(1) 
V(3,K)-PK?2(K) 
U!S.Kl-PK2J(K) 

12 COFtTltiS 
GO TO 21 

10 CONTItr& 
C 
C..PPPLY REFLECTION PRINCIPLE RT PLAtdFS OF SYtHTPY 
C 

DO 1 K-l.2 
H-G-K 

UNPRY 111 
O’URY ill 
BW3Y IDS 
Bt0p.Y IPi 
8!3RY 105 
B’.CRY 136 
OtaRY 18) 
B!axlY 188 
O’URY 119 
BNGRV 190 
fltOiY 191 
BL(WY 192 

L-WtiI*K 
N-!THI-K 
CO 1 J-J.NT2 
RttX~.~)-fttiO(~,tQ 
R~~O(J.L)-RHO(J.N) 
P(J.K)-P(J.ti) 
P(J.L)-P(J.Nl 
lJ(J.K)-U(J.tl) 
UtJ.L)-1ICJ.N) 
V(J.K)-V(J.H) 
V(J.L)-V(J.N) 
U(J.Kl--lJ(J.H) 
U(J.L)--U(J.Nl 
U(J.3)-0.0 
U(J.td’HI)-0.0 
c ON 1 I WE 
lFCICGtlST(S).LT.lOO 

BNDnY 
RUU?Y 
EtQRY 
B.WRY 
ElimY 
WM Y 
BWRY 
0FI)RY 
BK)P.Y 
Et&RI 
0hwY 
FJNORY 
U!GRY 
W37Y 
BtlOR v 

.OR.NCO:rE.EP.Z~ GO TO 21 

193 

K 
196 
197 
19.3 
199 
2M 
201 
202 
20s 
2w 
205 
206 
207 
201 
203 



SWROUfItiE EM)RY 16176 OPT-1 FIN ‘I .6*‘4bO 06/15/79 10.58.36 PAGE s 

C. .SET ENiRCfY CONSTRNT IN UIHDUARD PLANE FOR CCtdICfU I’LOdS 8r;DRY 210 
230 IFCPLPH) 27.28.28 BtlDPY 211 

27 SSH-P(t~T2.t~t!I)/R~OCNT2.t~HI)~LGRa’H O’E9Y 212 
DO 29 J-4,&11 WGkY 213 

235 

240 

as 

250 

25s 

260 

BNi.RY 219 
BWMY 21s 
IMJRY 21b 
&CRY 211 
Wa.?RY 213 
rl ml Y 219 

GO 10 21 
28 SS)r-P(Nl?.J)/RHO(NTr’.S)x~,Pn*k 

DO 30 J-‘i.t:Tl 
RttC~J.3~-~P:J.3~/SStl~~~~I.O/G~Al 
G’;Z-l.G-P(J.J)/RrO(J.3) 
VW-V(J.3)/U(.J.3) 
U~J.3)-:QRT(Qt~2~(1.O*VOU’=2)) 
V(J,3)-U(J,3)~YDU 

JO CcJtilI!r’% 
21 coti11:;:f. 
100 FL\I?~ATiltiO,3enERi:OR CMECK-NEGkTIVE FRESSLnE IN EK)RY /lH , 

rsr. - . 13.3Y.,2t~L-.~l0.3/1~ .2W-.El~.b.JX.rl)rPHO-,El3.6.JX.ZMJ-.E13.6 
*.3x. 
~i?l‘~~.Ei3.6,3X.2~iU~.Cl3.6.SX.?HICHECK~.I2~ 

101 FGf,.“5T( 111 . 18t~‘&t(DRY - tWXPK?)- .lPE12.5.1X.3HHB-.lPE12.6.1X. 
=3rtSO-.lPE12.S1 

102 FOit~~ll~lHO.3lHCEFLECTION fur;LE 1% BM)RY AT K-.13.1X. 
r2tlIS.F?.3)- 

103 FCRr*Il(lH ,23t~tlClDI~lC4T’CtN lNSTITLf7~D /lM ,214’.,El3.6.3X. 
~4HtI~tC.-.C13.b.3X. 

8:ORY 220 
t?tFRr 221 
c:cf?Y 222 
6URY 223 
W&RI 22‘4 
B!QRY 225 
8taRY 226 
BICRY 221 
iwl I 228 
BtERY 229 
WGftY 230 
SMxY 231 
8t(nRY 2J2 
Eik!xY 233 
ittcar 23’1 
Et%RY 23s 
8!:5RY 236 
Bt&RY 237 
WCRY 2>e 
BtiORY 239 

‘2~‘J-.E13.6.3):.2t~V-.E13.C.3X,2HU*.E13.61 t?t.car WO 
RETUPH fvOAY 
END BNORY 



SlXiAOUTINE PHYTUAN lb/lb OPT-1 Flti %.b*‘ibO CWlWi9 lB.58.36 PfkX 1 

Sl.BAClJTINf PHYT’iRtKHl .DtUJ.P~I .NI7S.V0 PHYllZiN 
C A lHO:t4S R. SrOKES PAOGUCTION. PHY TIRN 

REAL tti.r2.n PtllTIAN 
xr4Jtn) - CITNJ~SQRT~C~~H~-l.l~~/S~~~TC-~T~c~S4AT~H~-1.)) PtfrYWW 
X’u’(nl - S’LRT~Il~n-1.~/~1.r~r*-l.l/2.*n’n~/n P??IlLRN 

c - (GH-l.)/(M1*1.~ PHfllRN 

10 

15 

20 

25 

SPf?TC - SMT(C) P!fY::RN 
EpS - 0. IE-6 PtltTW7N 
XVJl - XNu(Ml) P5fTU!H 
XNU2 - XMlJ11D:W P~lTIII’N 
1.e - HI PtW lLnH 
00 IO I-1.m PKiTUtN 
NITS - I PHY 1LUIN 
H2 - xn - ~xtnrtxnl-xrru2~/rruP(Y~l PKYTLfiN 
IF (r2 .cY. 100.0) GO 10 20 F HY TLW 
IF (N3S((tQ-XH)/Y.H) .Ll. EPS) Go TO 30 PHYTLRN 

10 xn - rcz PtW TLdfN 
20 COklINLt PHY TURN 

n: - lW.0 PHYTLW4 
UPIlL(b.1) PtwTLAtt 

1 FOhYAT(lH .15X.*- - - - 00~1 TURN STOPPED RT t12 - 100.0 - - - -r) PHTTLRN 
30 COHTltuE PHI Tl.HN 

Pa’1 - ~~1.*~Gn-1.~~2.~~l~Hl~/~l.~ttn-l.?/2.~~p+lql~~~(~/(~-1.)) PHYTtMN 
RETURN PH? TLJRN 
EN0 PH.1 l&N 



SIJ~~AOUTINC BWENT 7b/lb CPT-1 m/15/79 1ll.m.M P&X 1 

1 

SWRO+JTIkE BOCENT(S1 
LEYCL 2.Elrw.CO.Fo,Go.tiO 

15 

20 

‘1) , 
. Rn(l(‘ll) , no!lrt’i1, . VlW~‘lI) . UIW!‘ll) I 
. HOltrllc~ll ) 

DlLf’~!c;*l.‘11): OCr(‘cl) 
I!uc*tll Rh/l’ll~ , nl:Ptl(‘(l) , 

. .olo:tr~~.41j.orLl~cul) , RCIL~(I) . 
* ICONSl(S0) , CAfl(201 , COHSl(SJ) .Na%‘T.a?N . RL(‘dl) 
1 fixcr11 . t?SPHI(‘+ll. ASl(‘i1) , RSIl(‘d1). fl:fwIT(rlj 

COW04 /:D:P!::!:l?K.EIA~‘!l~.P~:P~~ll.OTIL~L(1~.DlItE~~~I~.GilP.TP~~O 
C@Pi%N/5vP~!f3/1.2 , Pt!I . GT , 02 , C?hI , :;‘tT 

, ?L!lD , PI , Ai PI14 . GX?‘A . SIC.% , >tif~Tbl , TA’ El : 
L -rIPi . DISK1 , AI.PtI , DI:JZ , 5lL.y , Wk!~! . Dl!JT , 
I D‘TPIi , Ztl * lf%O , lno , Tru . TY ( 11rt.J , 
. ITm . RZ . 8: . ldIl~t11 . NIT . KIWI . HllER . 

25 

SO 

35 

L(O 

Lts 

50 

55 

PHYTMN 
Pt7YTuRN 
B@cCNT 
CvRIlfl 
CY Aft3 
CVWA 
PbW?9 

PVWO 
PVAIU3 
I~YPRB 
SvA*D 
S’fhitl 
5 i’ IWQ 
SYWM 
svnw 

ClltiN::W S(‘4l).Sf(ql) 
I-NSUCH(2) 
co 1 K-3.Pa-lI 
IF(NiERi.E3.-11 GO TO 10 
SqK-P(r,K)/hHO(r.K)ry;iWYI 
GO TO 11 

10 CONTltStE 
CALL RS4S~P~‘(.K~.RHO~L(.K~.WRAT,URHX.WRTII.S1(K.GASCOH,vRtr..-1.Lc.2~ 

11 CONilW C 
co lo(~.l.n.~.~.~.~.e.1,n,~.a.~.~.~.e,~.e.e,~,8~,l 

1 CONTI NU 
R-iP(~)~(R00!K)-f(B(K~l~I~D(Kl 
~~K-DT0Z(‘t,K)~(Vt4,K)~C’;^J”(K) .U(4.K)~DlOPHC~.K~/R)/U(4.r) 
R-lP(3)‘;f.0fl!K)-fl9~K~~.f!~~K) 
PKPl-TP~3~~~H:~~~L*:~-Rll~K~l~:~R~~K*l~ 
R~flI-TP~3:~~f!il~~K-l~-Rl~~r.-l~l.P~~K-l~ 

Ill JUG 
BGlH Nl 
BCStttT 
eC;tYNT 
eC:f !tT 
boTC tIT 
RCHNT 
BCtiCtaT 
BGC’f NT 
BWitiT 
BCOfNl 
BCIOLttT 
fl60’-NT 
BOCEttT 
@O;fr;T 
0 i i5 td 1 
BXCtiT 
BCbf tt1 
tlC9f NT 
BW5HT 
BOCEMT 
BOLE NT 
BU tttT 
BCCE ttf 
RWI 141 
EiEll ti1 
0oGtr11 
BGC&%i 



:IBAWlIM B’XENT lb/76 WT=l fTl4 L(.(l*‘l(lD 06/15/?9 1D.SD.M PM 2 

1 

60 

: 

65 L( 

2 

10 6 
100 

CON7Itti EOGEHT 
ST(Z)-sT(r) ei-LfHT 
ST(rutiIl).sTtwb!nl) 8 CC.? ‘4 1 
GO T3(3.r,‘l.r.~.~.‘4,r.‘l,~.~.~.~.~,~.~.~~~,~~~~,I ECC.4 41 
DO 5 K.2.hPHll BC(~.HT 
S(K)-ST(K) owf NT 
GO TO b ICLI NT 
cot41 It&c HC(4 ‘II 
00 2 K-l.wHI 8(<4N! 
S~K~-0.25*~57~K~l~*2.O’Sl~K~~S~~K-l~~ DC<li!ll 
S(Z)-S(‘O acmtr1 
S(w’llI!)-S(wttnl) BCCf NT 
C3NTIkLE BCCEttl 
FOt7.“,71(1H .Zlti::~WfiCE Et~ltW+‘~ AT Z-.F10.5.15H UAS RLCWED BI.Fl0.S BCi.t!+T 



FWC’lION COW lb/lb OPT-1 

1 FwKTION CO:H(A) 
COSn-.S*(txrrn\).ExP(-A)) 
AEW?N 
LW 

FTN r(.b’-dN owls/79 18.58.36 PIy;E 1 

COSY 2 
COW 3 
COSH rl 
COW 5 



:: 
0 

FwCTION SItui lb/lb Wl-1 

1 FWCTION SIMM(A) SltU4 2 
SItin-.S'(LY~(A)-EXP(-A)) SIMI 3 
RE TL!m SIWI q 
LNO SIN( 5 

FTH ‘i.t*‘lbO rx/15/79 10.50.36 PIy;E 1 



ELDCK DATA BLKOAT. lb/lb DPT-1 FTN ‘@.b*ub’J (#/IS/19 

1 

5 

10 

15 

20 

25 

30 

3s 

YCJ 

r5 

$0 

55 

8Lc’CK DflTA cN-4~41 
LEVEL 2.t:TEIP.CO.FO.W.M c *,’ ;%Jq 
cc~~/Ln9;C/LlE~F(r.~4,rl~.EC:4.,5(.ul). c v EFJ 

DkTR iC~~‘~~f.‘O.2.O.l.Lb~~/ 
GAiA !Q~C.t+l~.3/1.2/ 
3ATA tYf.‘tT/O/ 
OATA t4.?‘f’RI.N.&OJT/O.O/ 
DATA IN/‘.:‘O/ 
DATA HT~Sl.kCt~TA.trOSr~.HCA7LI/l1~0,0.~~0.S~0/ 
OATA tcr.r~Y.xl.~2.~:.rl,r,‘.rs.z~.22.:Yr:~iJ.lb’~~r)..If~C~O.. 

‘:hLb?. .lCCVt.. 1hLW.. ll;!j*ll., Ibaa .lf.WU , lr 1.W. / 
O4lA t;:*c,I.‘J,~.*tj/ 
OATA c7c*i/9. / 
OQTA t&EC4 ‘SA’U 
DATA tili”~7C~/O. / 
Eta 

if5 
CLlJSTll 
ACCH7 
w:~ol 
OK?Al 
(m:n, 
or1*1 
tfi1a1 
L4lPl 
E.LT.41 
C4;41 
OK-Al 
OR:Al 
DATA1 
DFThl 
GAlA! 
0A:Rl 
Ll\:Al 
Dh’Ql 
CA141 
Cf.IPl 
CAlAl 
CPTSl 
GllT41 

r 
r 
r 



BLOCK DATA BLKOAT. 76176 OFT-1 FTH ‘4.6460 Lx/IS/79 18.58.S6 P&E 1 

BLOCK DATA DATA2 
LEVEL Z.ETEW.EO.FO.GO.HO CVAW 
COmON/LARG’;/E7E~~~.W.L(1~.EO~~.W.~l~, cvfme 

s FO(q..?4,rl> Go(L(.W.Yl) l MO(rl.W.41) 
COW&N /PVA‘WRHO(W.‘li) 

CYRRtJ 
. F(W.411 . U(W.41) . V(W.I(l) . U(W.9 PVARE 

Xl) , PVAPB 
L RCEl(IIl) AOEZ(ql) , VINF(‘411 , UItF(411 , FVwm 
* RcflPH(‘rl) : F.d(‘ill . RBZ(41) . RRFH(rll) . 

OTDPti(LVl.41). BCT(‘41) .0:0:(2r.Ylj.DTC!\(L(1) ; ACT(rl) , 
PYfW 

* PVARB 
* 1C0H51(501 , GA”(20) Co~r51(50) 

, R:Pt,IC41): AST(‘rl) 
. NRC -PC N , RS(‘11) 

HSZl(‘fl). RSFHIT(L(lj 
PVfi.98 

I RSZ:rl) PVml 
COtWN /IOVF\f~~/RK.ETA~I(1~.P”IF~1113.DTlL~~~il.D7ILC~~ll.LLlA.TP~W~ ICVA!! 
COWdN/SVRRU/T.Z , PHI , 07 . DZ , oft11 , ZIltT . 5YAm 

L ZEN0 . PI . ALPtiA . C.H:WA . SlG!?A . XtV\CH . TWCl . s-l W!fI 

10 

15 x TWC2 ; DISK1 ; RLFti , rJIIK2 ; SIol ; WKNT ; cm1 ; SVAKB 
I GlCI’tt . ZH . 116.0 . TM 0 . 71r.i . Tfl. . 11~4 . SVilPB 

20 

2s 

SO 

L TTtX ; RZ ; Di ; NlJ’nI ; NIT ; CPM1 ; NIlI-!I ; SVWl3 
I NOHI . WHIl . WHI2 , fU’!II5 , tu’wll , t&!-tin2 . WlvlS . svlwa 
a t4T * NT1 , NT2 , N13 , Ptixro , ~cofe . RWI . SVPREI 
* PHIF . lfTH03. LAG I tat PINF RHOIN , UINF , 
L OI!d.~I~n.;UI:NGT.ZRIF.ZCG.ZS~fI/T.IFI~~(N; 

SVARB 
SVARB 

INTEGER DISK1.[!!1.t.;!.TI-PCl.T~E2 SVARG 
COKQN /L1300/f:!LS7~11~.NCAIA\.NCSXY~‘I~.NCRT~(~~.NSUTH~~2~.1ti~32~ Lllca 
Cc~~i)ll~XYZ/hX1tY~~!.X1~160~,~~~1~~l.~.lilh0~,Y1~160~,Y~11d0~.1~~lh0 rrz 

~),I‘l(l~.~r).:.‘(lI~~t).r:~ 1r.01 *rr 
COffK~N.‘J~~I./,!l. 1 , Cl 1 . , t Z, LLF . ,! t1\111~,0~ IKAN J’.‘i 
COtt~N~‘II’SL/tf”L 1 .tPSL 7 EPSL 
COl~.lOl~/f~fALC/~I~L:rll.NUf(PHT.~CDYH.900YS.PSONiC.RSONIC.P1INF.R1INF RF Al t 

~,VlIt~F,NITHVG.tM7OVT REAI G 
CO~J~;~;/CC?~RC/U~FO.UR~~~,URTO.LIACO~~.GASCO~~.U~!HO.URSO.UR~~.USR~O.U~IGX CONHG 
CO:~!ONi~~~TRO/S~~1l.iBS.ZFLO,IlFfll~,IlPR~f,NC~SE.NT~SOS ENTRO 
COIQlOti/CFS/NCFS CFS 
CO:31CN/CL.U:TH/RJ.XI~T(~.lXI~~~.TXIT(~ CLUSTR 
END DATlA2 

6 
7 
8 



BLOCK DATA BLKOAT. 7b/76 OPT-1 FTN ‘i.b*‘460 Ob/lS/‘r 3 18.58.Jb PR.x 1 

BLOCK DATA OATAS 
LEVEL 2.ETE3’P.EO.FO.GO.HO cvme 
CO~t~/LARC~/ETEtP~~.~,~l~.EO(L(.Wl~, CYw.3 

x FO(‘4.2’i.~ll , Go(L(.W.rll , HOcrl.a.‘Il) cwa 
COrnON /FVAR9/lttlO(~f.‘Il) , P(2’f,41) , U(24.41) , V(.?‘f.L(l) , U(Ly(.‘f ;;;;; 

=1> # 
I ROB(‘Il) 
‘ F!Cf!W(~l) 

, ROfJZ(‘l1) . VINF(41) , LI;;:;;;’ , PVNIB 
RB(‘41) REIFH(‘t11 . 

* OTDPH(2’i.W: @CT(‘tl) .D7DZW41;.0TCR~1(1) : 
PVAAB 

ACT(‘(1) , PVARB 
I: ICOhST(50) , CAM201 , CONSI .NHEG3N , RSt’il) 

RSZl~411. RSPt+IT(‘il! 
PYAR8 

x ESZ(41) R:Ft$I(ql). RSl(‘411 FVM9 
COW?ON /I’j\‘f~F’~~‘~K.~TA~~1~.PHIP~~l~,GTIL~Lti~.DT:LE~L(ll.DCIA.lP~rYl ID:‘;u(O 
COt?XON/SY3f,8/7. Z , PHI . @T . oz , OFliI . ZINT . !iVARB 

x ZEs:, , PI . nwtv-i . mm . SIG:IR , xwbl , itwl . 5VHRlJ 

10 

15 

20 

2s 

SO 

35 

40 

. TlvE2 , DISKI , RI?! , DISK2 ; SIC;H , wit41 , DXT , SVIW 
* DZD?H . Ztl . ?fnX, . 1tl.D . TMU . TK .TTW . SYAflB 
x TTW, ; RZ ; BZ ; NIPHI ; NIT ; KPHI ; NITEF! . SV NC3 
x WiiI . t8HIl . NoHI , NftiI3 , wtin1 * wtw . wws . SVNW 
* NT , NT1 . NT.2 , NT1 , PtiIFO . NCOtlE , RAOI . SVHRB 
a PHIF , r.rTtiGD. LAG . tat . PIttF . Rr.OIN , UIHF , SVMB 
x OIt~F.DI~:~.~.~t~~l.Zr::t’F.ZCC.ZSHIFT.IFAY3r: S:‘rirg 

INTEGER DISKl.I~ICK2.TAf’~l.ln:‘f2 SVfM 
cOtl:3N /L1L’J~7~NTi:~ill~.tlCHlA,t~~JSXY~’l~.NCRlU~~~,NSUCH~ <,‘l.lN(?2> Llrloo 
CO~Ct~/XYl/ttXTXl~~~.X1~1C0~.XZ~lbO~.X3~1GO~.Yl~lbOl.V~~lb0~.Y~~l60 XYZ 

~~.Z~f160~.Z~~l~@~.Z5(16U~ XII 
COtXON/J3E/ZLl.CF1,CFL.ZLF.ZTRkh,DZTRAN JOE 
CO~:~l:/t.f’SL/LP:Ll.CPSI.2 EPSL 
COWlON/IiCKG/Nfi~~.L.t~LIRPRT.8WYH.BOOYS.PSONIC.RSONIC.PlINF.R1INF RLALG 

OATA R~:O~A~OZ.~It~F.IiII~F.ROO~H.H~.R!!Z.P.RPti.DCT.DTOA.ACT.RS. 
rRSZ,RSPHI.RST.RSLT.RSP~IT,fTA.PtIlP.DTIL.OTIL~~‘~laO..~l*0.. 
Y1~0..~1~0.,~1~.,L(1~0..Lt1~i).,~1L0..~1’0..~1’0..~1*0.. 
Yl*~..L(l*o..‘(1~0..~110..~1~0..~l~O..rl=0..~l~O..~l~O.. 
w1=0./ 

DATA GAW20~0. / 
DAiA CCN:T/SG*O. / 
DATA TP/Fi=O./ 
DATA 010Pti.OiOZ/9t3~~0. .98‘4*0./ 
END 

RtP!.G 
10. YRGY: C@rlRG 

ENIRO 
CFS 
CLl;STR 
OATI\ 
DATA3 
OATAS 
DATAJ 
DATA3 
DATA3 
OATAS 
DAiA3 
DAIA3 
CAi A3 
DAIfu 

eJ 
9 

:: 

:: 
3 

I 
2 
5 
2 
2 

I= 
W 
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10 

15 

C 
SUBROUTINE OEAIV 
SlJBROUTINE TO COWUTE DERIVflTIVES 
COWdN T(27) 
COmON/CCnl/rm.CAnua 
COFZ3N /ERINT/IEA 
COTG’KA)-COS(A)/SIN(R) 

FTN ‘+.bWbO 

IER-0 
THET-T(2) 
~-O.S*~GA~-l.O~*~l.O-T~rO~~2-T~5~~~2~ 
WAN-7(4)*x2-A2 
1F~fk3S(QUAN~-0.00030@3~ 1.1.2 

1 ICH-2 
tsft-1 
RETURN 

2 T~b~-~A2*~T~5~~T~~~~COTAH~THET~~~/~T~4Or~Z-AZ~-T~5~ 
T(7)-T(‘I) 
HETURN 
EfiD 

\ 

06/15/79 18.50.56 PIy;E 1 

DERIV 2 
DERIV 
BLANK z 
COP2 
ERINT s 
CERIV 1 
DCRIV 0 
DERIV 9 
DLRIV 
OERIV :: 
Of I!IV 
DCHIV :s 
GERIV 14 
DERIV 15 
DERIV 
OERIV :; 
DCAIV 16 
DERIV i9 
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1 

5 

10 

15 

20 

25 

SO 

55 

L(O 

q5 

50 

55 

SU3ROUTINE DIFFR DIFFR 
LEVEL Z.ETEt7’.EO.FO.CO,HO CVARB 
COf~~N/LARGC/ETE~Y(9.~.~1~.EC~4.;r(.~l~. CVFu?B 

. FOCY.2‘I.‘tl) , GclC’I.N.~ll , HOC4.24.41) CVAnB 
COtWON /PVA%l/RHOCW.41~ , PCT(,‘(l) , UC>t.rll) , VCW.‘tl) a U(2‘+.‘4 ;itfR 

.I, -a, . 
* RCOC’4:) , RORZC~l) .‘VINFWll . UIM(41) . 
. RCCPH(‘411 tiB(~l) RBI(L(l) ( HOPY(L(l) , 
. 
L 

DT!lFtI~2’4.~11: BCTC‘tl) .Dl32:2~.~~l~.DTLA~41~ : ;:;;;;I . 
ICCNSTCSO) , C%2O) CONSTCSO) .tdREWN 

I RSZC’ll) H:PulCL(l)’ HSlC~ll R521(~1). HSf~llC~I1~ 
COt%lON /ICvARU~~il::.~TA~L(1~.F~~I~~~l~.DT1L~’c~~.DTILE~‘il~.DETA.lP~W~ 
COtWON/SVARtT/T, 2 , PHI . DT . D2 l DFWI , ZlNT , 

, ZEND , PI , ALPHA , GAt%A , SIGH4 , XtWH . TWtl , 
I TWE2 , OISKl , ALPH , OISKZ , SIGH , t,“RNT , DZDT . 
, DZGPH , Ztl , T:fhQ . TtPD . TMI , TtL .Tflxl , 
L TTIP. . p.2 , B2 . NIP~II . NIT , KPHI , MITER , 
* NPHI , tBtiI1 , MPH12 , Wt113 , NPrLHl , W’H% , tYtltIj , 
‘ NT , NT1 , NT2 , NT3 . PHIFD , NI:WE , HA31 , 
* PttIF , tfn1co. LAG . WC PI&f , RHOIN . UIM . 
* (IINF.DIAt1.FLC!.Gl.ZI~FF.Z~G.ZS”I~T.IFFJ~,~ 

. ._ 
PYAAFJ 
PVRRB 
FvARB 
PVFM 
PVWCB 
I DVEW 
svtu?o 
SVARB 
SVARB 
si’.P.fe 
SW43 
SvARR 
svnm 
SvAi!B 
SVPR9 

~.V~I~~F.~IITRYG.~I:.SCUT RLPLG 
CGt~:~t~/E!;~I:.0/‘~~11.285.2FC0.17PR19.1TPHTF.NCASE.NTDSOS ENTRO 

C. .FORti CO:6EF,YATI’iE VARIABLES AT ALL FOiNTS DIFFR 
CALL IOCONCO~ DIFFR 
00 1 K-J.N”HI DIFFR 
CO 1 J-3.Nl2 DIFFH 
DO 1 N-l.4 OlFFtl 
IFCJ.EG.NTZ) GC TO 2 OIFFR 

C..PREDICTCR STEP AT BCCIY RM) IN FIELD DIFFR 
ETE~~N.J.K~-EO~N.J.K~-~OZDT~~FO~M.J*I,K~-FO~N.J.Ki~ DIFFR 

I l OZ~M~(M(N,J.Ktl)-GO(N.J.K))tDI’HO(N.J.K)) DIFFR 
GO TO 1 OIFFR 

2 CCNTitdL’F VlFFR 
C..PREDICTCR STEP AT SHC’CK DlFFR 

~ElCt~~f~.J.K~-EO~N.J.K~-~O2DT~~FO~N.J.K~-FO~t~.J-l.K~~ DIFFR 
~DZ[X’H*(GO(N.J.K.l)-tO!N.J.K~~.DZ~iO(N.J.K~) OII’FR 

GO TO 1 DIFFR 
1 CONTIt:lf OIFFR 

Z-2*02 IJIFFR 
C. .DECOOE CONSERVATIVE VARIABLES GIFFR 

CFLL IOCONCZ) OiFFR 
C..CALCULA’E PRFDICTED SHOCK VALMS DIFFR 

CALL SltOCK( 1) DIFFR 
C. .CALCULATES GEOtETRIC FACTORS BASE0 ON MEU RODY AM SHOCK GEOffTRY OIFFR 

CALL GECtllClT OIFFR 
C..ApPLIES PLR’IE OF SYHTRY BOUNDARY COttDITIONS OIFFR 

CALL B!iDRYC2) OlFFR 
C..FORH INlER~DIATE CONSERVATIVE VARIABLES AT ALL POINTS DIFFR 

CALL IOCONC 1) DIFFR 
00 3 KFHI-3.NFHI DIFFR 
DO i J-3.NT2 - DIFFR 
00 3 ti-l.ll DIFFR 

6 
7 

x 

:: 
2 

s 
3 
2 

11 

:i 
111 
15 
16 
11 is 
19 
20 
21 

I: 
w 
2s 
26 
21 
20 
29 
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K-KPHI 

60 
C..DIS;Zi;;T;O; FMCTION 

IF(C;NiTW .NE. 0.0 
IS) 

IF(J.EO.3) GO 70 9 
IF(J.EO.NT2) ti0 TO 5 

65 

DIffR 
DlFfR 
OIFFR 

OR. CONST(S) .NE. O.OXALL OIfSZP(N.J.K.DIS 0:FFA 
DIFFR 
0IFft-I 
OIffR 
OIFfR C..CORGECTGR IN FIELD 

ETE~~N.J.K~-0.S~~EO~N,J.K)rETErP~N,J.Kl-~DZC~T~~FO~N.J,K~ DlFFR 
~-fO(N.J-l.K))rOZ~HI(GO(N.J.k)-GO~N.J.K-l~~tOL~O~N.J,K~~*OISS~ DIFFR 

GO 70 3 DIFFH 
S CONlINUE OIFFR 

70 

75 

C..CORRECTOR AT SHOCK DlfFR 
ETE~~‘P(N.J.K~-O.S~~ETErP~N.J,K~~EO~N,J.K~-~OZDT*~fO~N.J.K~ DIFFR 

*-fO~N,J-l.Kl~*DZDPtI”~GO~N.J.K~-GO~N,J.K-l~~~~Z‘HO~N.J,K~~*@1SS~ DIFFR 
GO TO Y OIrFR 

9 corir I WE Olf fR 
C. .COtWECT3R AT EtCdIY C’IftR 

CTCWO~.J.K~-O.S~~ETE~~N.J.K~.EO~N.J.K~-~DZOT*~fO:N.4.K~-fC~N.S.C DlffR 
Xl OIFFR 
*~+~~~~~~~~0~~.3,):~-~~~.3,~-1~~~32~~N,3,1:~~~D~SS~ OIFFR 

5 CONTI!;LJE DIFFR 
00 C, .OECODE CONSERYATIYE VARIABLES OIFfR 

Cf’iL IOCON(2) DIFtR 
C. .CALCIILATE COHf:ECTEO SHOCK VA4UCS OIFFR 

CrnL SI!OCI;(.)l OIFFR 
C..CALCULHTES C!:Ct:CTRIC FACTORS DA33 ON OLD BC’OY AN) NEU SHOCK CEOtiElH’ CIIFFR 

DS 

90 

CALL tCCHl(2) OIFFA 
C. .RESETS tlGOY VAHIlYlLES L’IFFR 

CALL B:iDHYtl) OIFtR 
C..APPLIES PLANE OF SYMlRY BOWQARY COtOITIONS OIFFR 

CALL B:rDRYCZ) DIFFR 
RETURN OIFFR 
END OIFFR 
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1 

5 

10 

15 

20 

25 

30 

JS 

40 

YS 

so 

55 

SUEIROUTINE DISSIP(N.J.K.OISS) 
LEVEL 2.ETEW.EO.fG.CO.ll0 
COtWN/L~~GE/ElErP~4..W.4I~.EO~4.W.41~. 

a fo(q.w.ql) . ci!?!r.W.~ll~, ncXLc.a.r11 
C0~t~/PVRrig/Rrl0~~t.L(1~.P~~i.r(1~.L1~~,~11.V~W.L(11.U~W.~1~. 

* RCrl(‘~l~ . ROEZtrl) . ViNf~(‘41) , UlhF(41) , 
a RORFM(‘Il~ RR(91) t?BZ(rl) , RJPH(41) 
* DTOPti(W.41): BCT(ql) ,07~,Z(W,~l~.GTCRt~l) , ACT(‘dI) : 
a ICONST(S0) . Gfm(20) . COltS7(50) .NRLCON . RSt’il) . 
* RSZ(‘41) ; RSPhl:‘ill; RST(L(~) , RSZ?(Lil); RSPHlI(‘4lj 

COWN~IDVRRB~RK.Elt~~L(1~.PHIP~~l~,O~IL~41~.DTlLE~~1~.DETP.lP~ZU~ 
COt?+3t~/SVAI:lJ/T .Z . PUS . OT I DZ , GPHI . ZINT . 

a ZEN0 * PI a ALPHA . GAWA , SlWf7 . XWCH , TfvYl , 
* TWE2 , DISK1 , .F’lfH , G:SK2 , SI3l , WRtrT , OZDT , 
a DZDPH . ZM * rtw , TXmO . Tnd , TM. , 71t1u 
I TM. # RZ * ez , h:Ptil , NIT , KPHI , NI1F.R : 
I wti: , w1111 . 1PHI2 , WtiI3 , wtw , wtvl2 , tBliPl3 , 
, NT , Nil Nl2 

. MIGO: L& 
, N73 , PHIFD . NCOtrE , RAOI , 

* PHIF . NBC I PIHF . AtlOIN . IJlNf , 
a OINF 

INTEGER GISKl.DISK2.TWEl.TAPLZ 
C 

E...... CONSTC‘4)~G . LAX DfW’ING 

2::::: 
CONST(‘l)-0 , NO GAWIIrtl; 
CONST(‘4)rO , ‘4W CJRGER D&-PING 

C 
C 

IF(CONS~(‘I))21.1.20 
C . ..~ISSIPRTION TERH IN THE RADIRL DIRECTION 

20 IF(J .CE. 5 .RIdD. J .LE. HTXO TO S 
If(J.LT.S) CO TO 7 
&-NT 
GO TO 6 

7 Jo-5 
GO TO 6 

5 JO-J 
6 DISSA--CONS7~~~~O.Gl*~EO~t~,~~2,K~~EO~t~,~-2,K~-~.G*~EO~N,~*l,K~ 

’ l ~O;N.JO-l.K~~~6.O~EG~N,JO.Kl~ 
GO TO 2 

21 CO!4TlNUE 
IF(J .CX. ‘4 .ANG. J .LE. N71XO TO 50 
lF(J.LT. LOCO TO 70 
JD-N7 
M TO 60 

70 Jo-r 
GO TO b0 

G&15/79 

DISSIP 
OISSIP 
OISSIP 
OISSIP 
DISSIP 
DISSIP 
GlssIP 
OISSIP 
DISSIP 
DISSIP 
DISSIP 
DISSIP 
OISSIP 
DISSIP 
DISSIP 
DISSIP 
OISSIP 
DISSIP 
DISSIP 
GISSIP 
DISSIP 
CJI5SlP 
OISSKP 
DISSIP 
GISSIP 
GISSIP 
DISSIP 
OISSIP 
OISSIP 
OISSIP 
01 SSIP 
DISSIP 
DI SSIP 
DlSSIP 
DISSIP 
GISSIP 
GxssIP 
GISSIP 
OISSIP 
01S51P 
OISSlP 
DxssIP 
OISSIP 
GISSIP 
DISSIP 
OISSIP 
DISSIP 

“9-J DlSS!P 
GlSSR--CDNST~'o~~.l2S*~CO~N,X)~l.KltEO~N,JO-1.K~~-0.2S'EG~N.JO.K~~ DISSIP 
GO TO 2 OISSIP 

DISSIP 1 DISSR.6.0 

: 
C .*.... CONSTC+l~O . 

k::::: 
CON;TtS)-0 , 
CONST(S , 

C 

LAX DAWING 
NO GAWItrG 
llTH ORDER DIW'iNG 

OISSIP 
DISSIP 
DISSIP 
DISSIP 
OISSIP 
OISSIP 

2 
3 
r( 

2s 
w 
25 
26 

117 
q!3 
99 
50 
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60 

C 
2 IF~CONST(S)~Sl.S.ll 

C...OISSIPATION TERtI IN THE FlERIOIfflDi. DIflECTIGN 
31 CONTINLE 

EEL 5 
OISSIP 
OISSIP 

70 

75 

65 
100 

80 
90 

11 

80 

65 

IF(K .GE. ‘I .&ID. K .LE. WH~I~~GO TO 80 DISSIP 
IF(K .Lt. ‘4)GO TO I’M DISSIP 
KO-t;PWl DISSIP 
GO TO 90 DISSIP 
KD-4 DISSIP 
Go TO 90 OISSIP 
KD-K OISSIP 
DISSP--CONST~S~*~.l2S*~EO~N,J,KD*l~tEO~N,J,KO-l~~-O.ZS~EO~N.J,KD~l OISSIP 
GO 70 L( OISSIP 
CONTINM DISSIP 
IF(K.EQ.3) P(J.l)-P(J.5) DISSIP 
IF(K.EQ.WtiI) P(J.NPt<I2)-P(J,NPHrP) OISSIP 
PF1-~S~P~J.K*2~-2.O~~J,K*ll*P~J,Kll/:P~J.K*2~*2.O~~J,K~l~~P~J.K OISSIP 

=I> OISSIP 
PF2-ABS~P~J.K*1,-2.O~~J.K,tP~J.K-ll~/~P~J.K~l~*2.O~~J.K~*P~J.K-l OISSIP 

=I) DISSIP 
PFJ-ABS(P(J.K)-~.OrP(J,K-l)rP(J.1-2))/(-2 DISSIP 

=I) CJISSIP 
DISSP-O.S,‘DET(I~~~PFl~PFZ~~~E3~N.J.K*l~-EOO~.J.K1~- DISSIP 

~G~~~r~FS:~~EO~N.J.K~-~O~N.J,K-l~~~’CONST~5~ DISSIP 
DISSIP 

3 OISSP-0.0 OISSIP 
L( OIS5-oIssR~DIsSP 01 S51P 

AETURh OISSIP 
EtiO OISSIP 

10.58.36 

72 
13 
74 
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1 

10.51.3b rnGE 1 

10 

15 

20 

25 

C ..a 

SO 

35 

so 
L(O 

17 

L(5 a 

2s 
18 

50 51 

5s 19 

swRouTztif EII;EN(KL() EICEN 
LEVCL 2.ETf W,EO.FO.GO.H3 CVARB 
C@tD?ON/LAflG~/~lCW~~.~.~l~.EC)~Y,W.Y1~. CVFG78 

a FO(~,W.‘Il) 
CORN mw.wfwo~24.4i~ 

Gc(~.W.rl) . Ho(4,W.rl) CVNWJ 

ml, 
, fw4.a) , u(24(.ri) . v(a.ql) . u(w,q ;;wfl 

-.a . 
I iVPRB 
I PVR96 
* PVAft3 
I( Icct~s7(5o~ . ClwEO) , CO!iSl(SO) .NREGON , RSt’ll) ; PVARE 
I RSZ(L(l1 . RSf’tiI(41). f!ST(L(l) . H:Z7(‘41). flSPt~IT(~l. PVAR!l 

COrnON /IOVAfl~/RK.~TA!~l,.PnlP~~ll.DliL(~~i~,OlILC~~i~,~t lA.TP(,Yo IGYM 
COtVWN/SYR’.U/l ,Z . Prl . Gr . cz . Gl’.iI , ZINT I 5VAAO 

. zctio , PI , NPHA , CR’MII , S1C.W . XHA\CH , lWt1 . SVIIHB 
s 7wPE2 , DISK1 , ALrn . DISK2 , SIC4 , H’PNT . cm1 , fVNf8 
. OZGPH , ZH , TtL.0 ,TrlD .TtaJ , nl. .?JM( , SVAM 
* TTK , RZ I BZ , NlPtII , NIT , KPHI , hITEA , SVAP.0 
x WPHI , WHIl , tmlI2 , WHIS . Wwll . tew . rrPwi3 , SVA‘W 
* NT , NT1 NT2 , NT3 

kIETt(OD: Lm . NEC 
, PtiIFO , NCOUE . RN31 . SVWB 

, PHIF . . PINF . RHOIN . UINF , SVP.QD 
s OIHF.OiAr.~E~:;T.Zf~E~.~Tt.ZSHI~T,1FAK)~ SVAPB 

INTEGER DIStl.l’l~~.Z.~.~‘El.T~:‘E2 SVkRB 
CO~~lO~i/fiLALG/t.tc~~l~. ,t~‘*i(PRl.BC.0Ytl,El0LJYS.PSONlC.ASONIC.P1INF.R1INF RCNG 

*.VlItrF .NI Tk’dG. t..:+pJ’JT ALNG 
CO~01i/CONP~/UflPO,L;HF(O.URTO.URSON.GASC05(,URHO.LIRS0.YI~A3.~AlO.vRcX COtdAG 
COK’~N/CLUSlR~RJ.Y.I~EI~.T~.l~~l~,TXZTCW~ CLIJSTR 
OI~NSION SGl2~W.L(l~.StJ~~2L(.L(ll 

. . . .K‘d.l Ii-PLVS EICEWALtiS AN0 STUSZZE 
IPRNT-ICONST(4) 
SZGlZ!l-0.0 
SIGSrn-0.0 
00 1 K-S.WHI 
DO 1 J-J.NT2 
l-XI(J) 
R-Tl(R;S(K)-~(K))*RB(K) 
IF (NffEk.EQ.-1) CO TO SO 
CZ-GAn(l)‘P!J.K)/AIiO(J.K) 
IF(C21 17.17.18 
CALL RGAS(P(J.K).RHO(J.K) .C.U~?H.URT.~~M,CASCO!~.URGX.-1.2.2) 
CZ-crc 
GO TO 51 
CONTINUE 
c2--c2 
CO TO (23,W).IPRNT 
CONTINUE 
URZTE(b.1021 J,K 
CO:tTItM 

coi~TI!ic-- 
UP-Dli’t’tl(J.K)‘(H(;R(K)-RO(K))/R 
al-tv(J.K)*U(J.K)‘UP)rU(J.K) 
GCOl-U(J.K)~~2*~1.0~B~~*2~~;V~J,K~*U~J..O*~~’~2~ 
IF(G001) 19.19.20 
CONTZNUE 
GOOl--COO1 
URITE(b.103) J.K 

LICEN 
Eliml 
EICEN 
EZCXN 
EISCN 
EIGEN 
CZMN 
LIGtN 
EZMN 
EICXN 
EIMN 
EIIXN 
EIrQN 
E ISCH 
ElGcN 
EI:xN 
EZLXN 
EIUN 
EICEN 
EIGEN 
EICEN 
LIGEN 
EICXN 
EIMN 
tIT,L’N 
EIQN 
t1Gf.N 
ElCLN 
EZCEtl 
EICEN 
EIGEN 

b 
7 

22 
23 
w 

f65 
27 
28 
29 

:: 
32 
33 

:: 
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60 

20 CONTINUE 
Q2-C=SORTCGOOl~ 
93.UC J.K 1'"2-CZ 

65 

70 

7s 

80 

es 

90 

95 

1Wl 

105 

110 

szcfii-ca~+a2).~03 
sm2-(al-G2m3 
t002-lJCJ.K~~~2*UCJ.K~*'2-C2 
IFCGOOZ) 21.21.22 

21 CONTINUE 
GCO2--GO32 
URITE(b.101) J.K 

22 cct4TIfdx 
W- UCJ.K)'UCJ.K) 
as-ccaffTcc202) 
SICU3-(a’l*~s~/rr3/R~TIL(K~ 
sz(;ttlt-(a~-as)/a~/hQTxL(I:) 

C . . . . . . . .CC"PUIE LOCAL 1 At0 PHI EZGENVALUES 
SlGI-N!Si~C~TT.I~J.K~*SZ~~l~~T~R~t~~~l~Z~J~~ 
S~C;~-~UI~~~~,~DL~J.K~*~ZUJZ~DTDA~K~~~~~I~~~~ 
SIC12-k’WYl( SZGl, SIG21 
SIGS-MS~‘If,85~ 
sIrA-f~s(sIcu1Il 
SIC:q-~lh.~l(;IGS.SiCr) 
SG12CJ.K).SlG12 
SG:‘i( J.K)-SIC34 
IFCSIG~~.LE.SZG~~~~) GO TO 2 

C . . . . . . ..LOCAlE HAxIKM U-V EIGWVAL~ 
Jt'AT.1.J 
KMXl-K 
Sxtl2ll-SIGl2 
ICCUST(ll)-J.“al 
ZC3tcJl( 12).Kt’AXl 

2 CONTI!hL 
IFCSZG3‘t.LE.SIC3"H7 GO TO 3 

C... . . . .LOCATE ItAY.ItWi U-U EIGEhVALUC 
Jr,t-W..z-J 
KHAXZ-K 
ICGNSTC13).JrAX2 
1COtiSTC 1’4 1.Krvu(2 
SzL3’~n-SIGJq 

3 CGNlZtdX 
GO 70 (13.1’4).IPHNT 

111 CONTItiuE 
W?IlE:8.103~Z.J.K.SIG31.SZGE..~ - CIG1,SICZ.SIC12.SZCB~.S1GW.SZG3. 

*s1c4, SIC3’I 
13 CC?411 tu 

: 
CON1 I WE 

. . . . . . . .CC+f'UlE STEPSIZE BASE0 ON HAKItul EIGLNVALLS 
DZ12-Dl~CO!tSTC9~/SZGl2tl 
DZ~4-DETA~CC~~ST(9~/5IG3'tH 
IF(CZl2.GT.OZ3’4~ GO TO ‘t 
OZ3T-COttSTC9~/SZGl2H 
DZ-OZDlrDT 
OZCPtf-DZ/CETA 
ICGNSTCl3)-lOO*ICONSl~l3~ 
ZCOtlST(1’4~-1C0’ZCON;T(l’l~ 
Co TO b 

r( CONTINUE 

FTN Y.b*‘(BO 06115179 

EZGEN 
EIcxtl 
EIGEN 
EIGEN 
EICEN 
EZGEN 
EICXN 
EICEN 
EZ~N 
EIGEN 
EIXN 
EZCEN 
EZCXN 
EIXN 
EIGfN 
EZG.EN 
EZCLN 
LICLN 
EZCX.N 
EIXN 
EIGEN 
EIGEN 
EICEN 
EZGEN 
E 1CX.N 
EZCXN 
EIGEN 
EIGEN 
EIGfN 
L1Gt.N 
EIXN 
EIMN 
EICEN 
EI'XN 
EICIH 
EZCXN 
EZGEN 
EZCEtt 
E Z'XN 
LZSCN 
E ZXN 
ElMN 
EIXN 
EZLEN 
LICLN 
EZCEN 
fIGEN 
EIXN 
EIXN 
CIWN 
EZMN 
EItiEN 
ElGE?( 
ElXN 
EIGEN 
E ZC.EN 
EZGEN 

10.58.34 P&E P 

69 
b5 
Lb 

69 
70 

:: 

:: 
75 
76 
77 
70 
79 

9s 
96 
97 

i 



115 

120 

125 

1 

!UMD~J-IINE EICEN lb/lb OPT-1 FTH L(.6*‘IbO cw15f79 1op.s6 Plylc J 

130 

1X 

02DPH-COt~STc9~/SIGJ4~ EIIXN j98 
LX-DZDFH’QEIA LIGEN 
DZDT-DZ/DT EICfN 12 
ICONST~11l-100’ICONSl~ll~ fIGEN 101 
IC0t~sT~l2~-1o~xCOtIST~12~ EIGFN 

b CONTINE EICEN :is 
GO TO (lS.l6>,IPRNT EIGfN 1Or 

lb CONTI!ti LIGEN 105 
URI:E(6.101) JluUcl.KrY?xl.SIC12N.JnAx2.K~,SIC~~~.O2 EIGEN 106 

:iD 
CONTItiLE E IGEN 101 
FOH~Al~lr.F6.~.2IS.l(X11.S~ E IXN 108 

101 FOH?‘~T~~IS.EI~.~.SX,~IS.~~~~.~~ EIXN 
102 FORnAT(W .‘12hEtWOt7 CHECK - SPEED OF S&W IN EIUN. J-.12.9N L- EIXN :z 

‘8 EIC-EN 111 
SI2) EIXN 112 

103 FORnRT(lH ,J9iRRDR CHECK - SIWA-BAR-1 IN EICEN. J-.IZ.‘W K-.12 EI5E.N 113 
=I EIffN 11r 

101 FORHATC 1H , SPtiERROR CHECK - SIGHA-BAR-2 IN EIGEN. J-.I2.‘tN K-.12 EIttN 115 
=I EIGEN 116 

AE TURN EIGCN ill 
EM EIGEN 118 



SWROUTItdE ESPACE 16176 OPT-1 FTN ‘4.6460 cw15/79 

SiIORoulIttf ESPACECP.NX.~.NC~.~~,~~ ESPRCL 
C ESPACE WVEWER 1969 CONVEPT FOR 360 VARY DINNSION E SPACE 
CESPACE LOMX 
C TC1’432 UPDATED NOVEktER 1969 

ESPACE 
ESPACE 

C 

10 

15 

SLRROUTIM ESPACECP. NX. tCKK. NCl. HCl. P) iSPA% 
EXPLANATION OF ARC,: ‘?THTS ESPACE 

P - 1wu7 ARI:AY, DEF WING DATA POIttTS P(NX. KX) ESPACE 
NX - Pfi.IKJtI VPL’LE OF FIPST SmI;CRIPT OF P. bmICt4 EOUALS THE L SPACE 

DIMNSICtt C.F THE DATA PPINTS ESPACE 
t’3 - ~!AXIPWI VALUE OF SECOkD SIBSCRIPT Cf P. UMICH EOUALS TM EWACE 

NWEH OF UATA POINTS ESPACE 
NC1 - vmtx OF w TO DEFINE D~SPACEDJ vARIA8L.E CNVAR) 
HCl - NLWER OF POINTS DESIRED FOR INTEWOIA713t~ 

Q - OUTPUT ARRAY Q(M. FKl) OF INTLfW@.ATION RESMTS 

ESPACE 
iSPACE 
E Y’ACE 
ESPACE 
ESFACE 
ESPACE 
ESPACE 
ESpACE 
ESPACE 
ESYACE 
ESf’RCE 
ESPACE 
ESPACE 
ESPACE 
CSYACE 
E SPACE 
L SPACE 
ESPACE 
ESPACE 
E SPACE 
ESPACE 
E SPACE 
ESPACE 
ESPACE 
ESPACE 
EWACE 
ESPACE 
ESFACE 
ESPACE 
E SPACE 
E SPACE 
ESPACE 
ESPACE 
ESPACE 
ESPACE 
ESf’ACE 
ESp/\CE 
ESf’ACE 
ESFACE 
ESFACE 
ESPACE 
ESPACE 
ESf’ACE 
ESPACE 
ESPACE 
EYACE 

20 

25 

SO 

5s 

40 

L(s 

50 

55 

12 

lL( 

16 

1S 

2 

:: 

3 

5 

DItEt:SICN PCZ).QC2).FCll) 
INTfSER XTRW 
XTRW THtk%SFCRMS A PAIR OF SLOSCRIPTS INTO A OM-DIM ARRAY 
DIkENS:ON PC2).9(2).F(ll) 
XTRU14(KCWFX,KCX31FX)-KOOOFX*NfU(’tKMlFX-1) 
DATA DATE /O.O/ 
OATE-9999.9 
NAX-NX 
VAX-KX 
K-2 
tdc-UC1 
K-W,1 
n(n1-tic-1 
Er,C.t!C 
Jl-XTRl!+iOIC.t’JUo 
JZ-XTRLWNC;l) 
OIFF-(PC Jl)-P( JZ))/(EHC-1.0) 
X-P( J2) 
00 12 N-l.NRX 
Jl-XTRUNCN.1) 
JZ-rTHI!:iCN HC, 
JS-~lRUI&HAX) 
QC Jl)-PC.11) 
O(J2)-P(.JS) 
00 1 n-2,ncnt 
X-XtDIFF 
IFCDIFF) 1’4.lS.lS 
DO 16 J-K.tlAX 
Jl-XTHWI(NC. J) 
IF(P(Jl)-Xl S.J.16 
CONTINGE 
GO TO l? 
DO 2 J-K.MmX 
J1-XTRWi!tC.J, 
IF(X-P(J1)) 3.1.2 
CONTINLIE 
WRITE Cs,lS, 
FDHhATC12HO ERR ESPACEI 
RETURN 
K-J 
IF(J-21 5.5.6 
J-5 

10.5e.sb PAGE 1 

:: 
13 
14 
15 
I6 

:i 
19 



- 

SIBROUTINE ESPACE 16/76 WT.1 FTN ‘i .6*‘460 w/15/79 10.5a.s4 

6 KK-0 
00 0 NN-l.NAX 

60 IFCNN-NC)-9.6.9 
9 IFCKIO 10.11.10 
11 KK-1 

65 

70 

75 

00 

65 

90 

00 7 N-1,3 
N:-J-3*N 
Jl-XTRU!dNC.Nl) 
J~-Y~RLJI~!.~INJ.N~) 
FO4)-F(J1) 

1 FCtltJ)-P(J2) 
Elt’Z-F(l)-F(2) 
BlM-F(l)-F(3) 
82H3-F(2)-FCJ) 
BMl-X-F(l) 
B’L?-X-F(Z) 
BMS-X-FC J) 
F(9)-Bn:‘H~~/(BlM~lHI) 
FC10l--Unl’Ot~S/~R1t~2412~lS~ 
F( 11 bOHlW~/~l+ltWU~H3~ 
Jl-XltU!4(tLN.H) 
JZ-XiRWCNC.tll 
PC J2)-X 
GO TO 19 

10 DO 18 td-1.3 
Nl-J-J+N 
,‘2-XTRL;N(tLV.Nl) 

10 F(N*3)-F(J2) 
19 Jl-xTtlL~td(t;N.M) 

O~Jl~-F~~l~f~9J*FC5~*FCl~~*FC6~*~Cll~ 
CONIItUF. 
CCNT1NL.E 
RETURN 
EN3 

ESPACE 59 
LSFACE 
ESPACE tt 
ESPACE 
ESPACE 8: 
E SPACE 
ESPACE z 
ESPACE 
ESPACE :t 
ESpACE 68 
ESJ’ACE b9 
EYACE 
ESPACE :: 
ESPACE 
ESPACE :: 
E$PACE 74 
E SPACE 
EWACE :65 
E SPACE 
isrAcE :I 
ESPACE 
ESPACE :i 
ESPACE 
ESPACE 2 
ESf’ACE 83 
ESFACE 
ESF’ACE E 
ESI’RCE 86 
LSPACE 
E SPACE ts7 
f SPACE 
ESPACE ii 
EWACE 
ESPACE 99: 

P 
hJ 
W 



1 

5 

SLBRGUlItE CEOnt 1b/lb OPT-1 fiN ‘(.6+460 06/15/79 

10 

15 

20 

25 

SO 

55 

‘(0 

12 

r( 

10 

s 

6 

11 

5 

L(5 

50 

55 

SUlRCUTIN GEOtllCKS) c+oH1 
LEVEL Z.ETEW.EO.FO.GO.HO cvF!Re 
COmON/LAR~/fIErY(‘(.T(.~l).tO(~.W.’Il). CVARE 

s FXq.Zq.qll , cOcr.2-4.rl) , wxI(.W.rl) CVARB 
COWON /PVF\RB/RHOCW.I(l) , P(W.‘41) , LKW.‘41) . VCW.‘il) . lJ(i3.q PVMB 

111 . PVARS 
s A=(‘411 RDeZ(ql) . Vlttf(rll , UIHFCqll , 
. RGBPH(91) : RE(91) I RElL(rIl , RBPHtr(ll , 
* OTW~iC2‘i.ql). BCTC411 .DTDLCk.Yl).DTDP(~l) , ACTC’+l) . 
s ICOhSTCSO) . CAn(20) COhST( 501 .NRELcH R:(sl) 
. RSZC’cll RSPMC’(l)’ RST(YI) RS~ltrll’ RWITWl! 

COWN /IDVARB/RK.iTAC~1~.PHIi~l(l~.OTIL~L(i~.DTI~EC~~i~.MT~.TP~Tc~ 
CDtWOWSVAQB/T .I , PHI . Dl I ox , WriI . ZIMT , 

s 2EtUl , PI , &PnA . GPJwA , SIGnA . XWCH . TWEl 
* TAPE2 , DISK1 , RLPH , DI!.K2 , SIGH . WRNT . DXDT 1 
II DZCFH , 2H . Tma . TM D , TW , Tn , TTW , 
x TTtL . RZ , ez . NIPMI , NIT , trnx , NIiER , 
x WHI , wHI1 , WHI2 , wwl3 ; w+lm , wtm2 , wm3 , 
* NT , Nil , NT3 , WlFO . WCC:+ , AuDI , 
x PtiIF . PETHOD: L”z , WC l r1w- RMO:N *UlW . 

* OINF.DIAn.AlEM;T.2REF.tCG.ZSHIFl.IfWD;( 
INTEGER DISKl.DlSK2.TPd’El.TWE2 
CM+ION/CLUSlR~RJ.XI~rO.TXI~W~.TXIT~W~ 
IPRHT-ICONSTC4) 
IF(KS.tO.2) GO TO 12 
CNL ~~o~JC~,PMIP.~HI.~.RB.RB~,P~~M.I~R~T.NCOH~ 
CCNlINIX 
CALL GEOn2(K5) 
IFCWRNT) S.f.‘l 

PVRRe 
PVRaB 
bYfUG 
P’IARB 
PVARB 
IDYAW 
SVARB 
SVM 
svm 
SVPPJI 
SVAfUl 
5v RPB 
svAl!e 
SVAPB 
SVAQ8 

CONTINM - 
GO TO (3.101.IPRNT 
CONTIM 
L;RITECb. 105) 
uRIlE~6.100) 2 
COtdTItue% 
DO 1 J-3.NT2 
T-Xi(J) 
IFCNPRNT) 5.5.6 
CO!tTINUE. 
GO TO C5.111.IPRNT 
COtt7IlcE 
URITEC6.101) 1 
COHTIt~d 
DO 2 K-2ztJ’PIl 
PHI-Ft4:FtK 1 
~--Eel(K)-T~iROBZtK)-RBZ(K)) 
B--!!BPH(K)-TI(RCBP)(CK)-RBPI(CK)) 
C-RCB(C I-RB(K) 
D--(RCfiZ(K)-RaZCK)) 
E--CRCI~FHCKI-RBPHCK)) 
OTGZC J.K )-A/C 
DTDPHC J.K )-B/C 
DTGRCK 1-l .0/C 
ACT(K)-D/C 
BCTCKI-E/C 
R-CrT*R@(K) 
X-R*Sxt~(PHx 1 

SVfiRt3 
CLUSTR 
lXO?ll 
cEon1 
GE0111 
GE on1 
cLon1 
CXOHI 
cxon1 
IxOHl 
CEOnl 
CfOtll 
ffcn1 
CXOtll 
monl 
ffon1 
C&OH1 
GLOHl 
UOHl 
won1 
raEon 
CEon1 
cEon1 
GECrll 
CXCJtll 
cLon1 
MOM1 
GEOfll 
won1 
won1 
GEon1 
cxonl 
c&on1 
GfOHl 
cLOtI 
cLOtI 

10.50.56 PKE I 

‘( 
2 
s 
r( 
5 
6 
1 

9 
2 
1 
4 
5 
b 

i 

39 
40 
‘(1 



SUIAoufIIQ cmtll lb/lb OPT=1 FTN V.b*‘MO m/15/79 19.69.36 

b0 

65 

I--RYOS(PHI) cxonl 
IFCWftNT) 7.7.9 CEOHl 

6 CONTINLE cx0n1 
Go 10 (7,9).IPRNT GEOHI 

9 CONTINUE liEOH 
PtI1o-f’tllww3I GEon1 
kflITE(6.102) PHIO.R.X.Y.DTDZ~J,K~.OTOlHCJ.K~,DlOlrtK~.ACI(K~.BCT~K.) CLOHl 

: 
CONTINLE cxotll 
CONTlNlE tiEon 

70 

15 

CONlINLE CEOHl 51 
FDWAT~IHO.L(X.‘WZ - .F(l.Sl GE on1 52 

iD1 F&iAT(ltiO;‘iX;‘Wi l ;FB.ij 

102 FOFitU3T(ltlO.~X.btPHI - ,FlO.S.3X.‘ltiR l .F9.S.f~.1(tu - .F9.S. 
m 3X.‘lHY - ,F9.5/9~.8t07/02 - .F10.6.3x.iWDT/WtiI - .FO.S. 
8 SX,8ttDT/OR - .FlO.S.JX.BH(A/C)T - ,FlO.5.SX,Btt(B/C)T - .FI.S) 

105 FORnHT(1t+1.L(1X.2S+!rfSM UOrflRY MXRIPTION //I 
RETURN 
END 

CEoni 
Gcon1 
CECill 
CEOtll 
CCOfll 
cLOtI 
CxOtll 



SL8AoulIN cEoH2 lb/lb OPT-1 FIN Lc .6*‘460 06/!5/79 lO.SB.Sb PIy;E 1 

SI.OROUTINE ZEC’Y&K3) GFPQ 
LEVEL Z.ElL~.E3.t0.t3.H0 C'/h% 3 

J 
4 I FO(q.2r:tl1 

COt9PX)N /PYfU?~/tiH0(.W.L(il 
rm9.W.Yl) , tin(L(.W,r(l) CVAkS 

, P(Z‘I.‘ilJ . U(W.‘41) , V(2’4.41) , Y(2’4.9 P/M 
=11 * PV.imJ 

i 
5 

L Acs(rl) RWl,?(‘tl) . VIhF(‘IIJ , illW(Lcl) , 
L ROoPti~~lJ : 

PbAi)g 
AU(‘(l) , RP7(rl) ROPH(rll) , 

s OTO?tI!Z~.Yl). BCl(‘41) .OTDZ(W,‘~~).~JTDF~~~) : Aiii4lJ , 
PVARB 
PVfum 

m ICC!tSl(sOl . CAfl!2C) cotisT(50) .N!‘Ef.C* 
x , RSPtt::*ilJ: RSl(I(11 

RS(‘tl) 
RSZtrl) . fiSzl(‘c1;: RSrrIl(rl~ 

P ,ti ml3 
P ‘I’ u-al 

COtWC’N /IOVFPU.‘RK.ETA~L(1~,PttIP~‘Il~.DlIL~’ill.OlI:E~L(1~,CE:A.TP~24~ I>vAR!l 

10 

1s 

COITWN/SvtiF.a/T * 2 . PtiI ,DT ,Di . LPI11 . ZIW . 
* ZEN3 , PI . hLPtiA , GAt?cA . Slr,fM . XtWtt , TAPE1 . 
* TMEZ , DISK1 . HIPH . DISK2 . SIM . WRNT . 0107 . 
n O’C!PH . m . T~XJ :lnO ;THU ;I?¶ ;lTta ; 
t Tim . AZ . az , NIPttI , NIT . CPM1 . NIWl . 
* WHI , WHIl . WHIZ , NPtllJ , hPMt11 , WI+-2 , WttHJ . 
* NT , NT1 NT2 . NIJ . PHlfD , N~:OtrE , AMI . 
* PtiIF , lSTti30: LFC MC PIflF 
, OI?iF,DIlr~.HLEt.SI.ZRE~.;C(i,ZS~:~l,IFRIU~ 

RttOiM , IJItF , 

INTEGFR OI:Kl.PIS,‘Z.Tff’tl.l~~‘~2 
If(!CORNT) 10.10.11 
URITE(6.101) 
CwNTINM 
DO 1 K-l.NPHIZ 
PHI-PHIP(KJ 
GO TO (3.2J.K3 
coNrrtrl~ 
ROB(Ll-MS(K) 
RC!?Z!Ll-RSl(K1 
RCJUi’3(Kj-KS~ttI(Kl 
GO 70 q 
COfiTIh'X 
RtDtK)-HSTtK) 
HO!il(K )-ti:IT(K I 
Rr,Ut’tl(K;-A:t’tllltr) 
CONTItLE 
IF(tPt3ttT 1 111,lY,lS 
ccl!4TI:LE 
IF(K3.CG.l) GO TO 1’4 
iw-w1 war 
X-t?CS~K)*S:N(PHI~ 
Y--fX4lCK )~COS(PHI) 
WI n-(6. 100) ~.F~I,x,Y’.R~~(K~.I~OLIF~~~K~.RDOL~K J 
CONIltr~L 
CGNTI1~LC 
FORrHT(lH .lX.rtiZ - .F8.5.3X.bWHI - ,FlO.S.SX.qW - .FB.5.3X.Wy 

XI 

20 

25 

30 

35 

L(o 

‘lb 

so 

2 

3 ie 
19 
20 
21 
22 
23 

5: 
26 
21 
20 
a* 

;: 
1q 

:ocl 32 
33 
Jr ’ .FB.S.3X.5HRS l .FI.S.3x.lDH DRr/3PHl-.FB.S.Jx,Pti CRS/OX. ,fo.S) (;‘,a-~ 

f’OiJHAT( INI .COX. I’ttiWOCK Li GtcT/Ir //J (2 Y? 
flLTUliN uor.5 
END UC%? 

101 35 
:4 



10 

15 

20 

25 

SO 

35 

Leo 

4s 

50 

55 

SwRWlINE rEons X/lb OPT-1 FTN Q.bW60 06/15/79 

C CEO:!3 GEcns 
5!8ROUTI?;E tCO~3!C7.PI~IP,tPHI.Z.PB.f~Z.RRPH.IPk?tT,N~Ot~El GEOHS 
CGK%lt4/,!3E/LL i,Cf 1 .CF?.ZLF.ZlHfU~.OZl&W JDE 
CGtl‘:3!4 /‘fi;CNT/‘:Pf:i(Sl) 

c COSI’G for3 :.;tYLE Cir.i~Y.i!R CC’CS UITH CUTS. 
C MEG-9 GF SE1 t5fqTj, iICG.R!Ct - 2 A!0 CDhE Ii AT jiM: OF Si,>ftiT. 
C 0SEG.A:t.G - t.l;kr.r\; I !:lFrs~E FRGH CE!UER TO CUT k’0 A.‘UE 7ttnEOf. 
C KItiO- K:t.:, GF CON?(.Jn. 

C 0 - CIf!:lLAR CflC::-:.EClIC’l N*D LC!GIT:DI’rQ. WIS~rMlRIC CIRCLE ARC 

cc 
1 - C:p.“XW Cri@55-!.i.CTI:!N Wi;) LC+c;I II~cI~~~ C;f+. 
2 - CIfl:Ci: itA CitOS:-!.L.C:l;!i UI I,! cdd.3 CJI. I C~&IT!.0I’:‘ULY FLAT. 

C 3 - ELLlPilC CY~SS-SEC:I~~N ON !10lTSH. PaS(.:t;L* cm TU’. 
C L( - ELI IPTIC CYCS:.:EC:ION; UIiH LfLlF R iiLfIi4lICt.j fGCC3. 
C JOE CATA N:E C,LD I!r DCC(:t G.0 ItclTA. 
C f?EGIO!d 1 l?EI?S IN CiciA C,t.CE. RLSlON 2 FItaS DATA Al Z.YlcI REPEATEDLY. 

IF (Kl.t;L.Oj GO 70 2 
1 CFttlItrdE 

WIli(6.97)) 
909 FCK!‘J\l( in1 1 

IlEn;, (5.3) NJEG.(KIW(N). N-1.71 
5 FCWs~l (8151 

ACCNT 
cxvr.3 
EGHS 
CECHS 
‘XOMS 
GEVIJ 
CfOr(3 
Gf OH3 
CLOti 
cftns 
CEGHS 
GFOtl3 
L-LwlJ 
GEOYJ 
LEOtil 
cx:t?!J 
G!:c~xs 
CEWS 
GEcn3 
C&OH3 
tEOfiJ 
cfvn3 
LIt4 

REfUl (?,.‘I) (ZSCr.(H). h-l.tiYr,) c.f 3r!s 
I’EKI (5,‘1) (P!>LG(Y). H-l,?c%S) c.fCHJ 
REW (5.r) (CSEG(N). tr.l.!rTEG) LEOtlS 
REIVJ (5.r) (A:EG!Nl. N-l.NSEG) ffVHS 

4 F&ml (7f13.5) CLOYS 
ZLl-::tC(l! GEOM 
ZLF-ZSES!NiCGl GE 0::s 
CFl-t!:L;(:l SEWS 
CfZ-: RSC~!Zl-R’fG~1~l/~ZSE~~2~-Z~~C~ll~ GEcns 
L;RITE (6.5) fc:.CG.~:I~~.L:‘G.f~~~~.~~~C.fiS~G CL’?25 

5 f.GhrAi ~il.~!iS!.G.~I:3~HIS/i~.~LIE~~~?f1~~.5/1~~9’.f5~ff 10.51 ucn3 
1 :X~;,:~G~1fl3.~~l~‘~.f~~It~:0.5/) cLcn3 

C LOCATE CIRCLL.tW ASC CL’NiIRS. IF RNI. CEljns 
C SPE;IFI ELLI~‘TIC CttilCURS.IF Ah’l. CfOflS 

00 1 N-I.NXG ffiPrJ 
IF (U.EQ.%SCt) GO TO 7 GEc+lJ 
IF ~t.lt.C~~l.ltE.5.A’~.KIt~~N~.HE.~l CO TO 107 CLOHJ 

C KIt;3 S I’!3 ‘I COGIt& G~ITIED. GiCMJ 
107 CC!ITIk!F cxcttls 

6 
7 

110 

co?lTIta>~ czon3 
DO 110 N-1.10 CECHl 
PHIfJ?X(tl)-0.0 GE0r.s 
t?~PtP~ol:-O.O CEG’IJ 
CONTINUE GEOfl5 

29 

z: 
32 
3s 
w 
55 
M 
31 
30 
s9 
40 
41 
q2 
r3 
wt 
‘Is 
‘I6 
41 
4B 



Sl.YRoiJlIM GEOnJ 76176 OPT-1 FTN 9. bW60 06/15/79 lS.SO.16 PACE 2 

RETLflN 
2 CO!dTiNm 

C CC-UTE StlDCK RADII PND CERIYATIYES. 
C FIRST. LOCAIE h’tllrtt StCWNT 7 IS IN. 
C hOTL THAT LA5T SCGMNT IS SIWLV A CONTINUATIC’( Of Ttf SLCWD-CAST. 

N:fGtlI-NSi’C-1 

65 
NXSPl-NXG.1 
DO 10 N-l.N:E’;tll 
KSft-tl 

10 

1s 

If (~.~C:.2~~t~~~.~~.~.~l.2:EC!~~i)l co TO 11 
10 CC’ftl!:;!x: 
11 CDl~llf~.x 

LSEG-r!zr,*1 
C COtPUlC IOCI’d. CROS5-:fClION GCOtflNIC CONSTAN’~. 

ZI’-~:-ZSll.~K:l~;~~/~L~.lG~lSCG~~1StG~K:;C~~~ 
H-RSI.C(K~?G)*1~~(HSEL;(L:LG)-R~EL(K~LG)) 
If ~KI!iD~~.SCG~.NE.3.At~O.I;IK)~KSLGl.~.L(~ GO 70 1YO 

C KIt.0 3 AXD ‘1 CCOI!Ki Ot%TTED. 

85 

90 

IF (KI!G’!KSEG).tQ.O) GO TO 1’4 
C FlNO R CN CI.?CClliH Pi!C FRW (R-AC154 - RA3SQ 

R~Y(cSQ-A~~III;~K~~~G~=*~-~Z-ZCENT~K~EGII~~~ 
80 

ll( 

lb 

95 

100 

R-S~RT(f.~lCS~l*ACtNT(rSCG) 
CON1 IKE 
O-DSEGiKSEGl*ZF~(OSEG(LSEC)-DS~G(KSEG)) 
A-A:EG~KSLG)~Zf*(A~Et(LSEC)-A:EG(KSEG)) 
If (KINO(KSEG).hE.2) CO TO flc 
DOR-n/R 
OCR -PnINl(COR.l.D) 
DELrHI-ACi:(;‘3H) 
PnIt;C”-A/;~[ L&l’3 
PHIt:IN-Ptl:!.GE DCI I’HI 
PIIIt!I~X-I’liItllitI.C’tl PHI 
wLAT-H~:IN(CLLPtlI) 
W.ITE (6.1b) UFLAT 
FORnAT (lX%fLAT -‘.fl2.6) 
FtiI!?tV.( 1 )-Pt!IMAX 
REF.EriK ( 11-A 
IF (f’til~l!t.LE.O.O) GO TO 142 
PHIRI’I:( 1 ;-PHI’:IN 
PItItli~K(2;-Pt11t!AX 
f.!lliLrlK( ll.HIltitw;(,l)-R 

(Z-zc IS0 

142 co.;1 It&f 
C..OETEAnIt~f RB. DRB/DfHI. P&D DRWCZ FOR EACH mRID;RN 

3’4 CGNTifWE 

1cs 

DO 6 K-3.tS’liI 
Pt4I.PHIP(K) 
Y-Slti(PHI) 
cP-c35(it!:) 
S2?-:PrSP 
Ca’-CI’aCP 

110 
If (KI%S:ISEG).NE.21 GO TO 15 

C TEST t.%ThLR PHI RAY CRDSStS =LAT OR CIRCLE. 
IF ~PHI.LT.PHIHIN.OR.PHI.Gl.P~lM~~~ GO TO 15 

C COOING FOR FLAT CUT CENTERED Al Atc:JE P~IIWH. 
C CURRENT CO3ING IS FOR FLAT CUT PfUWiLEL TO AXIS CF SY~~~TPY. 

RBZCKI-0.0 

i; 

tc1 
62 
b3 
6’4 
6.5 
66 
67 

9: 

:; 

:: 

:‘s 

2 
18 

:?I 
Ill 

:i 
IFI 
85 
16 
11 
II 

8; 

Pp: 
9s 
94 
9s 
96 
91 
96 
99 

:: 

E 
1W 
10s 
lC6 
101 
101 

:z 
111 
112 
113 



SIBROUTISE GEOHS 16176 OPT-1 fl’4 ‘i .6dbO D6/1.5/19 

115 

120 

12s 

130 

CPHI-PtiI-FHINOtl 
y~~;,.cl)v :u’ul) 

!-:111(lY’tII) 
COSOSQ-CO!,01 Ia%? 
RD(K)-wc~sDFI 
OESD - DSCG(LSCG) 
ROL l VtsWCCSDFI 
fiPZ(K) ; (HSL-~3!K)l/(ZSE~:LSEt)-Z) 
IF tf.u:!Dit~:).LT.C.O~Cl) R”Ft!IK)-0.0 
IF (4!S(Lj;‘t~I!.LT.O.~~~01) Ul TO 23 

C SEC.WT:DPIII) DIFFERL:,lIATED a D. 
R@Ptl!Kj-3~SIHC.FI/COSOSO 
GO 10 20 

1s COtiTII;lx 
C FGfl PO:NT OY A CIACIE 

f!B(K 1-H 

20 
l?S 

1qo 12 
e 

@O 

1115 

150 

31 

1.55 

ft~~~r:l-~flSEc,~LSEG,-RS~Gtr:Ec,,/cZSE~!LSEG~-ZSFt~KSE~i~~ 
IF (KI~~~~uX).EC.O~ I?BZ(K)-(ZCENT(KSCi)-Z)/(R-RCLt,?(KS~Gl) 
RBPMKl-3.0 
CGt‘lIfIlf 
IF (KItcD(KSEG).LT.Zl C.0 TO B 
If (PHI.LT.P~~IHIN.CR.~~I.~T.PH~~AX) to TO 8 
MLAT-fiil(K)~:P 
YFLRT--Rb(K)=CP 
MITE (6.121 Z.K.PHI.P~~K~.~~Z~K~.R~f~~~~.~FLRl.Yfi,~T 
FOt?t?AT (1x1 Z,K.Pt!I.FB:Kl.RBI~K~.RBPH~K~‘.f10.S.I5.6Fl2.S~ 
CCtiTIt:!1E 
Cc’ttTIt.:E 
DC 35 L-l.2 
H-b-K 
I-tW!I rK 
N.NYhI-K 
Ri3(K)-f%(H) 
RB(I>-RF(V) 
REZ:K I-RBZ’CH) 
fWZ( I I-h4Z(Nl 
R!!,WK)--EGPtt!H) 
RGPH:I)‘-f?f3Pti(N) 
CO!;TIwE 
RETuHtI 
ES0 

121 
122 
123 

::: 
126 
127 
120 
129 
130 
131 
132 
133 
lY4 
135 
136 
131 
138 
139 
1ro 
141 
lL(2 
l’t3 
irr 
1rs 
1’46 
1q7 
lq8 
I’(9 
150 
151 
152 
IS3 
1W 



P 
w 
0 

SlmOulINE l1faCH 16/7b WT.1 F TH 4(.b*.460 

10 

1s 

20 

25 

30 

35 

so 

202 
302 
101 

:z 
104 

10s 

:Eyo 
112 

120 

WXJ 

900 
959 

01--l .o 
CnLL 1ttrSC1.2.0.5.Cx-0.0.0.0.0.0.10.0.0.0.0.WR1V) 
IF crc?.rd.0l GO TO 951 
CALL Itl~H:7.2.G.s.O%-n.0.0.0.0.0.10.0.0.0.O.OE~IY) 
IF CITH.tti.0) CO TO :1R 
iF(h!:SUC’o)-1.0) ?V,l.~l,lOl 
IF(~~5Cl(S))-l.O) 3?2.101.101 
IF(1(2)-1.60) 102.131.1Gl 
tin-2 
Go 70 939 
IFCW:(l(r))-Z.OE-7) 120.120.1~1 
IF(fc:.(r(S))-2.cE-?) 1;‘c,120,1ry( 
O-1P~l~iCS~~*~Cl.O-T~5~*r2~~~G~~~-l.0~~/~lCS~*lC~~~~G~*1.01~ 
IF:iilS(D)-.?.E-?) ‘4W,-lX~.lC3 
It :u> ld:s.‘luc. 103 
SL-(T(~)-l;‘)/(li-Ol) 
n- - SL ‘a 
IF~~tSCl.O~tl/lC21~-2.~~-0~ ‘4CO.‘l!Z0.112 
TC3)-H 
CPLL It4TS(T.2,2,0.0.0.0.0.o,o.o,o.o.o.o*LfEnxv~ 
IF CIEH.K.0) M TO 356 
cnlL 1h~nC1.2.2.0.0.0.0,0.o,o.o.o.0,o.o,Of~lv~ 
IF (:EFt.NE.:,) CO TO 5’:G 
0.:;.r.(7(2)).~(l.0-I;S;*~.?~~~CR!lnP-!.O~~/~l~::~:~~‘:~~G~~a.l.O~~ 
IF(W5(Jl-P.E-7) -ICO.~K.:lG 
72-l(2) 

GO 70 935 
K”-,Xl?l 
RL lL:f!!J 
EW 

Cw/lS/79 

WACH 
WA’ACH 
WACH 
8LNll: 
CC~Ml 
ERINT 
HWlCli 
WACH 
nmc H 
tJ3-K H 
HYJKH 
HXk34 
tcwcti 
h.-L=c H 
MRCH 
IIWKH 
tv%hcN 
MnACti 
HHACH 
tMACti 
ti:w H 
WACH 
HflACtl 
HMCH 
nraw 
tIWJCH 
tU(ACH 
H!vK H 
tirac H 
tw?cn 
HIHCH 
twl~ctl 
ttnacti 
httcH 
hRACH 
tuv?CH 
hMCH 
twtti 
t’M:H 
hI:wt, 
H!MC t4 
tct*wti 
h.Y.RCH 
HWUH 
WAC tI 
HMCH 
MACH 
tislcH 
HWCH 
tP.~cN 
wAi H 
tinActi 

10.5(1.M PKE 1 

:: 
i2 
1J 
1r 
1s 

:: 

:: 

:: 

:: 
w 
25 
26 
27 

‘(b 
97 
4s 
49 
so 
51 

3: 



StBROlJT:N INITA 76116 WT.1 

1 sLOtmJlIld IXTA INITA 
LEVEL 2.F~fW.rC.FO.GO.ttO cv+J?9 
CC~~t~/Lr~r~.C/f.IL’f~‘I.ir.r(l~.COcL(.,1.~1~. cvlv:a 

. FOl’r.,-t.‘il) ( Go(‘t.w.‘II) , tsoO(Lc,;Y,‘tl) cvtwe 
5 CO!-XiN /PVAP.Ij/rUl~~~F1,‘41~ . P(2‘4.91) , U(.?4.Lcl) , V(LI(.*l) , u(2’t.q PvMte 

.I 1 PVAPR 

10 

15 

. . I 

* fm3tr11 RoeZ(‘cl) . v:ti=crc11 . ti1wir1: . 
s F.Gt:“tl(~tl) : RHc~rl) , F:l:!‘al I * RBPt!(rl) , 
. )T(*l~!i’1 U)) @ClJUl) . . .oTL~7ii~~.‘~1~.3:~~“:~:~ . Acrcql) . 
I ICCl!4>1( 10) , GXY( &I . C!,!sjT( 50) . tt!>t :,‘.Y * RS(rll 
L RSZ(‘41) R:Phx(ql) R!.:(4:1 H:Z;(‘ll), f’:F,~Il(‘41: 

C3aX%t4 ~IDv~~i3.~Rr,~:A~~ll.P~I~~L(i~.OlI~~L(~~.OT1;f~‘~1~.~~L~A.TP~Llc~ 
Cwwir/SVPP~/T .z , PHI . 01 * Lx , off*1 . LlhT , 

. ZCNO . PI . NPHA . CAY?%3 . 51LM , Xr.:*Cr( . TAPE1 . 
L TWE2 . DISK1 . FUPH . D:%2 . SIGr( . H’nh? . C:DT . 

. ..-- 
PYWB 
PLsF.B 
PYW9 
Pi !??B 
P v .x378 
IOV.Wil 
5Yil’fj 
SVAW 
svafa 

35 

L(o 

rs 

so 

55 

* PI ‘:I’ . Cl1 r.tl , At ! h,‘, ; .z~‘;r~.i::G.1’.H:iT.l~~~n SVIWLI 
INTFMH Fl!rI.l.l’.r.l.TILL.l.I~\~~f~ SVAPB 
COWGti/JC(:/1t.l.C~ l.CFZ.Z;F ./lfl~W.@:TllW JOE 
COxC~:t’hLni C/h! ! n: ,tJLhl-hl.t)xCrtt.~l&Y S.PStr~IC.RSC~~IC.PlIt~,RlI~ REALG 

~.vlIt6.rr:~rr~;L;.,.‘-: lJd1 RERLG 
Cc?C’CX, C!.f ; /“. F.~.h~~kJ.wR70.UfC~H(,~;PSCG)t.Ur?ttO.URS~.UHAO.~RT0.~~~ CO!tRG 
CC’:“‘-!!! !‘!~~f~j/~(~l~.llt~.. ~~tD.1l“R~b.ITt“ilF.ttCA~L..rt135~5 EttlRO 
C~~:~~‘f;.CL!,‘::f~/PJ,11!~~~.T,I;.~~.~~.Il~~i) CLlJSlR 
oItc-ltSI~tt Tn(..Xc),u!\:?i) ‘~A(,Y1~.at!0~I~.~~.PA~2’I~,1~IR~,fY~ It.ITA 
IiWI-5i.ZiSlB INlTA 
PI-3.lr15>:65 :NITA 
IF~ItCt.5T(~O).f3.1) ZINT-2 ItrITA 

INITA 
INITA 
IHITA 
INITR 
1ti:lA 
INITA 
IHITA 
INITA 
mTn 
ItlIlA 
INITA 
INITA 
INITA 
IHITA 
INITA 
INITA 
1hITA 
INITA 
INITA 
INITA 
INITA 
INITA 
INIiA 
It41 TA 
IhITA 

IF(ICC~.?l(~O).t1E.l) 1.ZIUT 
ZJiN:-2141 
N?tt-;VPttA.‘RIUI 
SIG~“Si!,.~;(.‘lilli,I 
P~4iF-~C3,O~HIDl 
tU’b*i-?iI*‘L!:*3 
t1f‘ti:: -tPtlI. 1 
SiHI~-t‘~t’I.2 
f~l~t?;-f;~‘tiI-l 
wtcti-wtc1-2 
M-r-!(I112 
NTl-NT.1 
HT2.N1*2 
IcG!tST( 1)-l 
IC3!iSl( 101.1 
xPto;r-Iccrc:rcrc) 
I’ cICcttST~~S).NE.l) Icoe.Tcsl-0 
LAS-1 
CETA-PtdF/NIPMI 
DPHI-SETA 
oT-l.O/(t~T-l) 
cl:-OZOT r;)T 
oIwt~-Dz/3c TA 
cf~n(i)-(Gnr~nn~i.o~~o.s 
CAM(~)-GfW 1 )/GAwA 

J 

: 
3 
4 
5 
b 
7 

t 
2 
s 
4 
5 
6 
7 
I 
9 

:8 
20 
21 
22 
23 

2 
26 
27 
21 
29 

:: 

:2, 

3ws 

it 

:9” 
40 



P 
W 
N 

SIBr?CUTI%E INiTR lb/l6 WI-1 fT!4 4.6.‘(60 ob/lS/79 lB.W.s4 Pwx z 

60 

c. .rER:O:~!~nl CLUST~F!!:K. 
xF:Rt.EG.O.G! li; TO 16 
T0-O.~/~i~~~U;Il;i~l.O~~ll(r~RI;~-l_Di~FHIfO/1~U?.O~’ 

es 

cll.t!k’~~I;-r .o 
C. .RP.JIP: Ci.l,:li p!:!L 

$~WSJ-::!C*~*J) 
00 Jb I:-l.h?.! 
TP(IIJ-(:I-3;rcll 

90 

95 

109 

ICS 

110 

f?:(II)-l.O 
TXli( II j-O.0 

92 CO’41 I’..i. 
M CC’dTlYE 

IF [,.4:k~.EG.-i) GW!Z)-1.0 
II’(c::r.ij n.n.9 

9 01:r l-3 
9 I~i~I!.r.?l 10.10.11 
:0 OI’C2-5 
11 lf(hii!b) 12 * 12 * 13 
:: NC 5. r.< - 1 

C;rrT:‘kx 
I~~IC3’~5~;r~~16.16,11 

16 Ico!;~T(~;-1 

INITa 
INIln 
IhIiA 
I?lITA 
INIlA 
IHITA 
IHITA 
IhI 1A 
/IlIlA 
IhIlA 
1h:lA 
INI~A 
1~1 IA 
INITA 
INIT* 
I%Ilk 
INITA 
IhITA 
IhITA 
1h:TA 
ILIlA 
IHITA 
IHIlA 
INITA 64 
IHI IA 65 
1H:lA 
IIIITA 
IHITA 
IhITA 
1~1 TA 
IHITA 
IUI 1A 
IN1 IA 
1h:TA 
IN:11 
IkITA 
:%ITA 
1‘41 TA 
I%1 1A 
:\:1.A 
I'i:TA 
IHITA 
I%IlA 
INITA 
IHITA 
INIlA 
ItiITA 
I?i’?R 
IkiTa 
IHI IA 
INITA 
IN:lA 
INITA 
IVITA 
I%iTA 
IN: TA 
I’rITA 

b6 
61 
69 
69 
10 

:: 
73 

:: 
?b 
l? 
79 
79 
UC 
01 
92 
93 
94 
9s 
96 
Cl 
99 
99 
90 
91 
92 
9s 
w 
9s 
96 
91 



SL9RO'JTIrX INITA 76/7b WT-I FTN *.6*‘(10 oh/IS/79 19.59.s6 riy;(I 

11s 

120 

12s 

130 

115 

1’40 

14!i 

150 

155 

160 

lb5 

170 

17 COrT1)u.E 
IF(TWEl) 1.1.20 

1 TP?E:-l 
IF(TWf.2) 4.V.26 

L( l!-wEZ-1 
26 CCtfTI’af 

UitIlC!b.!W) ~Il.C1A~iIl.PtiIP~II~.lriIL~II~.DTILL~II~.II~2.~~Il~ 
If(IC ‘.:r!‘4aJ.f’r.l) ‘4 10 21 

INITA 
INITA 
INilA 
ItdIlA 
INITA 
INITA 
IliITA 
IHITA 
Iti: 
IN1111 
IHITA 
IHITA 
INITA 
IlirTA 
INiTA 
IrcIlA 
IHITn 
IhIlA 
INI TA 
INITA 
INI TA 
Ill1 IA 
IrcIlA 
IHIlA 
INITA 
IHITA 
IMITA 
1h1lA 
IHITA 
IN1 IA 
1t41rn 
INIIA 
IHIIA 
INI’A 
Iti' TA 
I,ciTft 
IsIlA 
141 TA 
IhITA 
1111 TA 
1HI rn 
I?(ilA 
INITA 

251A~iI~l Z3llit I 
Tt+.lA;-51:~ 
CkL SlHRl(lHtlAS.XNACn.G~.Z5~A.O.O,Yi. ,~l.?~.i’A.Ya.Rr~A.PA.~R. INITA 

=lHA) IHITA 
@O :2 K-3.wti1 :NITA 
WI 33 .~.3.NTZ IM!TA 
P(J.L!-l'T(J-2) INITA 
AHt(J.K)-ii,T;%:L-21 IhITA 
LKJ.C)-I.G(J-;I) 1N:lA 
V( J.K )-YM J-2) INI IA 
U(J.K l-0.0 1t411n 

3s CG!rlIK!.E INITA 
PS(~.)-TA(N~I*ZS~A~TAH(SIW) INITA 
RsZ(r 1.PS(C)/LSlA 1N:TA 

32 cc!iT::c~ IriIlA 
RSPnI:3)-0.0 INITA 

107 
10s 

KJ 
111 
112 
113 
114 
115 
116 

::: 
119 
120 
irr 
122 
123 
13 
12s 
126 
127 
170 
129 

::‘1 
152 
11s 
1W 
lY5 
136 

K 

1qS 
1’46 
1q1 

r 
W 
W 



S&?Rcu-f:M INITI\ lb/lb Cf T-1 FIN 9.6.‘l60 txl/lS/79 18.50.56 P&E r( 

175 

183 

105 

190 

195 

200 

205 

210 

215 

22c 

225 

ASPtiI(rBHI~-O.O IHITR 
00 YI K-‘d.tit.tr!ll INIlA 

Yl R’,P~Io:l.~RS;K’1l-R:~K-l~~/~2.O’~lR~~TIL~’~ IXiTA 
Gil TO 27 INITA 

Sl CCr~lIt~LQ: 1NITA 
If(TtVE2.EU.2) GO TO 19 INITA 

C INITR 
C. .AEPC It~1lIiU. CATA FPOM DiSKl INITA 
r XNITA . 

GO 10(6.7.7).DISCI ihim 
b CPdi!!iLE IUITA 

G[.,Q-J(~z) ~.:(P(J.KI.~.~O(J.K~.~(J,K~.V(J.K~.~(J.~~.K-~.~~~ ).J-5-N KNITA 
rl2).(AS(K).RSZ(K).R~I’HICK).K-~.tYHI) INI7A 

ZIttT-2 IN1 TA 
USITF(6.1C2) IhITA 
REU:tic 12 IYITA 

7 Cc’%1 i H:.E IN1 TA 
C IbiITA 
C..RFKI INIT:N DATA FROtl DI5K2 INITA 
C INITA 

GO TC (18.19.19l.DI5K2 INITA 
18 CO?clIln<~ IMITA 

flfM%ll) Z.((P(J,K).RHS(J.K).U(J.C).V(J.K).U~J.L).C-J.rPMI ).J-3.N INITA 
~72).(RS(K).RSZ(K).R~~~~ICK),K.S.~hI) INITA 

ZIliT-z ItcI TA 
itiITEi6.139) I?rx IA 
kE.dI!.> 11 XXI TA 

:’ 
CCtt’I?i:.E IVITA 
cc!i:I’dLLe It417A 

C ItlXTA 
C..REf@ INITIAL DATA FRCH PUKMfO CMOS IrrITA 
C INITA 

IFtTWEZ.EQ.l.CIA.T~t2.EQ.3~ C4 TO 27 IliIlA 
RCI*D(S,lll) Z IN: 1A 
t?EG(5.112) ((P(J.K).RnO(J.K7.U(J.K~.Y(J.K).U(J.K~.K-~.~HI).J=~. Ihl Tn 

1 NT22 IM:TA 
RiW(S,ilS) (R:(K),H;?(K).RSrH:fK).X.3.N’h:) INITA 
z:tll”z Ir;:TA 
wITi; 110) INITA 

27 coII11tti IYI 19 
DO .?S K-l.2 INITA 
n-6-K IN119 
I-WH1.K INITA 
N’tPHi-K INITA 
RS!L I-HS’tc) \ INITA 
PS!i)-Hj(‘i) ItiIlA 
R;Z(r 1.‘d!.:(-l) INIlA 
R!:Z(I I-‘+(SL(N) I:iITA 
AS?rl:(K )--R!d’nI(!!) IhIlA 
R:I’III; I )--R’Xlll(Nl IN1 TA 

25 COt.TIh<C ItcIlA 
C . . . . . . ..I.AIlE Ttvf - I’rITIRL DATA rw) BCGV 5hlY’L IN1 IA 

CO TO (21.22.2l).TWfl I?cITA 
22 c~!iTlt;lx INITA 

DD~i~~I~!~0-211N1~/100.0 INITA 
Z-27:t41 1M:TA 

2s CCNllt.ti IN: TA 

155 

Fi 
158 
159 
lb0 
lb1 
lb2 
163 
lbL( 
165 
116 
167 
160 
lb9 
170 
171 
172 
;7s 
1744 
175 
176 
177 
170 
179 
1DO 
151 
182 
183 

:z 
186 
187 
100 
109 
190 
191 
192 
103 

:z 
196 
197 
191 
199 
200 
201 
232 
20s 
201 
205 

ic9 
210 
211 



SWflt-U:;NE INITA Tb176 CIPT-1 F TN Y .b.LclrO cwlS/l9 11.51.36 PKX s 

235 21 

30 

WS 

250 

255 

260 

2hS 

270 

29 

IFCZ-7tJL7) 23.24.N 
CC.NTIfJI.2 

IHITA 
INITA 
INITA 
INITA 
l!IllA 
INITA 
ItiIlA 
INIIA 
IYllA 
INITA 
INITA 
1N;TA 
INl7A 
INITA 
iNITA 

.l.q.Z! I:ci?A 
IN: 'A 
IN17A 
INITA 
IHITA 
INXTA 

.I.*.21 INITA 
Ih17A 
INI Tbl 
IhITA 
IbiITA 
ZNITA 
INI7A 
IfCI TA 
INIlA 
1NI’A - ~_- 

113 FCf'rhi( :::5.6) 
ll’( F;H~l(l,1,,.3~,f:03T SlfEhM~LI‘cL C;+OTWfS. MI-.lPL13.6.lX.Z+.- 

11PE13.6.1X.S~~Y~'Z-lPE13.61 

:NIlR 
INITA 
INITA 

0. 1h:lA 
INITA 
IhITh 
I’dI ra 
1?4IlA 
Ita11A 
INITA 
IhITA 
I'<: 1A 
1hllR 
INITA 

212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

:2 
226 
227 
221 
229 
a30 
231 
2s2 
2s3 

z:: 
236 
2J7 
238 

% 
i?il 

z: 
2w 

E65 
3 7 

ii3 
250 
251 
252 
233 
2% 
255 
256 



P 

StA-iROUTINE IMTIL 76/76 OPT-1 FTN 4.6*460 M/15/79 lO.SO.Sb Pry;E 1 

1 

5 

C 
10 

C 

C 
15 

C 

20 
86 

2s xi 

30 

SU3ROUTINE INITIL INITIL 
COmON/CONRt/Pb.RO.TO.CONC.GRSCON.HO,S0.AO.RTO.GX COHRGl 
CO~‘K)N/EEALG/NAERL.NURPAT,800Y~.BOOYS,PSCNIC.RSONIC.P1INF.RlI~ REALC 

*,VlItIF .NilR’&.NUROUT RCALG 
DATA 1123/C/ INITIL 
if (1123.EQ.123) RETUHN INITIL 
GX-l.‘l INITIL 
1123-12s 1NITIL 
PO-Aln PRES IN UNITS LBS PER F1**2 INITIL 
PO-2116.. 
CON-0.996291 
RO-SlBO GiNSITY IN SLUGS PER FT*m3 
RO-O.CG?~~CI~CO!~C 
lo-SIFO 1ErP 
5049J.675 
RRR-SPECIFIC GAS CONSTANT 
RRR-1716.CVCONC 
GASCON-rWR 
CALL R;AS~PO.RO.AO.HO.TO.SO.ARR.G%,-l.q.2) 
RTO-GASCON~TO 
CONTINlJE 
IF (HI-WRT.GE.11 GO TO 17 
AF ‘II;KN 
WITE (6,bB) PD.RO.‘IO.COHC.GRSCON.HO.SO. Ao.R?O.GX 
FO~rAT(ltiO.26)(fROM INITIL - PRI /CONRG/ /lH ,StQ=O.lPE15.b.lX. 

l3tlRO-lPElS.6.1X,SH’IO-1PEI~.b.lX.St~TONC-lPElS.b.lX.SHltA-l~E:~.6.1X. 
231~ti0-1PE13.6.1X,Jt~S0-1PE13.6/1~ .JtlkO-lPI(lJ.6.1X.S~RTO=1PLlJ.b.lX. 
33ttcx-lPE13.6) 

INiTIL 
INITIL 
INITIL 
1NITIL 
IttITlL 
INITIC 
ItlITIL 
INITIL 
I!lllIL 
INIT IL 
INITIL 
INIllL 
INITIL 
INITIL 
INlTlL 
INIIIL 
INI IIL 
it(IlIL 
I~4ITIL 

RETlJ7N 1!4ITIL 
EN0 INITIL 

; 
2 
s 
S 
6 
7 

i 
10 

:: 
13 

i’s 
lb 
17 

:: 
20 

2 
2s 
w 
2s 
26 
27 

2 
30 



SMROUlINE IWJl 76176 OPT-1 FTN L( .6*460 06/15/79 lB.SB.36 1 

1 

5 

10 

15 

SWRDUTINE INPUT IFBUT 2 
LEVEL Z.ETEW.EO.FD.GG.HO CVPRVIB 2 
COmON/LNICC/ETE:YC~.W.417.E0~‘~.~~.41~. CVARE J 

. FOC’4.24.‘Il) , GDCr.a.rlI , HOC~*aLc.411 CYAN r( 
COtWON /PVAHB/HHOCr(,l(ll , PCW.‘tll , lJ(N.‘lll , YEN.‘(l) , UCTc.‘f PVJWB 2 

‘1) , PVAm 3 
* RDBt‘ll) , ROflZt‘111 , VIHC’41) , UIkFC’411 . PVARB 4 
s R?ertHql) RB(‘i1) RllZ(‘Il) . RBf’tiC~ll , 
I OlG!‘i!~~4.‘41): BCT(‘tll .DTDL~2~.~l;.DTCSirl~ 

FVAAB 5 
, ACTCat , Fi’Af!! 6 

I IiGt4SlCM1 . tfW(20) , CGN:T( 50) .Ni?EGCN , RS(JlIl PVARB 7 
x RSZ(‘il) , RSPtiIt’+l), RST(‘rl) . RSZliql). RSft~xT(ql~ PV.ARB 

COrr.ON /ID~r~All/~K.ETA~rl~.P.iIP~rl~.DTIL~L(1~.GTILEt~l~.DETA,TP~W~ IDVARB : 
CO,X+JN/‘SVP.RY Il.2 , PHI , or . DZ , M’tfI , zmr , SVPP.. 2 

x ZEW , PI , ALPHA , GAWA , SIGHA . XHACt4 , TWEl , SVAf?O 3 
s TAPE2 , DISK1 , AL.PH , DlSK2 , SIC4 . tUtiN . DLDT , SVAUB r( 
* DZDPH , Zti . T%u , T:QD , Try . Tn ,TTW , SVARB 5 
a TTK , RZ * EZ , NI=HI , NIT , KPHI . t4IlER , svnne 6 
* NFHI , tiPHI . h..‘tiI2 , WHI3 . NPtWl . IYttnl , kf’t~!:S , SVPAB 7 

20 
* NT , NT1 N72 

. tf.Tw-13: L;y. 
, NT3 , PYIF3 , NCWiL , HA?1 , svfw 

I PtiIF , tetc , PXNF RHOIN * UIIlF , svtwe 
‘ 9It~F.OIAH.Alt.tiG1 .Zt~t:‘:.ZCG.Z5HIFT.IF~V(D;I SVWB 

INTEGER DIS~l.OISK2.i~~El.lr\i’t2 svPEfl :: 
CO~l3N/I!ETV~~/t;I~~.N~lirftl.E(S[~YtI.BOCYS.PSCNIC.RSONIC.P1I~.RlI~ REALG 2 

2s 

30 

35 

qo 

L(s 

so 

5s 

*.V11ttF.NITf1’~i. tC’WU1 REPlG 
COH’I’J?:/COf~I!:.;/\.!tPi‘).URAO.URTO.UnCON.GASCC’I.~RHO.URSO.~AO.VAA~O.UHGX COHRG 
CO~CN/EN7R3/S:~1~.ZBS.ZFLD.ITPATU.ITPATF.NCASE.NlDSGS ENTAO 2 
CC~ON/CLU:IR/RJ.XI~~~.TXI~~!Lt~.TXIl~W~ CL USTR 

C INPUT 1: 
RCAD3(S,lOJ) XtV-iCti.Nt’tiA GAr;l.NREAL 1 WUT 

C IWUT 
C. .XWlCtt-:tACt1 td.MIER Itdwl 

:: 
14 

C. .f’LPt+A-At4GL.E GF ATTACKCDEGRtESl IWUT 
C. .GRYU+RATIO OF WECIFIC HEATS IWUT 
C..NREAL-0 FOR PERFECT GAS. -1 FOR REAL AIR INvr 17 
l- IWIll Ia _._ -. 

READCS.100) PHIFD.RK.RJ INPUT ii 
: RJ- 
C::AK- 

RADIAL CLUSTERI’TG FhP.WflER. 1Nf-J-r IWlJl 20 21 
III~:DICWU CLLJSTEP 1% PWArETER. INPUT 22 

C. .PHIFO-MHIOIGtiN AXLE AROIJT WiCH POINTS ARE CLUSTEPED. IWUT 23 
C IWUT w 

READCS.lO1)NIT.NIPHI.NITER.ICOt~STC49~.NCOr;E IWUT 2s 
C ItiPUT 26 
C. .NIT-NWBEA OF POINTS DETMEN BODY A’43 SHOCK IWUT 
C. .NIPHI-HU:iiCR OF INliAVhlS IN t+iTttIL~:OtU%L DIRECTION I.WUT :i 
C. .NITER-N’.W;FR OF INlEGRATICti STCI’S DESIRE0 IWUT 29 

I:: 
NtiRPRT-CONTiiOL OF REAL GAS IlEPAT13’4 A!40 OTkE9 HGNITOH PRINTING. I!PUT 

SET t:Uti?FiT-0 FOR LEAST FRIttTCD OUlFUT. lfFU1 
C NUROUT- 
C::IC3NSTW)- STEPSIZE COW’U’ILO EVERY ItKOtIST(‘t9) ITERATIONS. 

I WUT 
IWUT 

C..NCOtIE-CONTROL VARI&tLE FOR CONE SOLUTION(~I OH AFTERBODY SOLUTIONC21 INPUT 
C IWUT 

READCS.103) CONST~9~.CO~ST!~~.C~NST(5~ 1tUWT 
z’s 
36 

C COt~STC9l~COURART NlJtFXR (1,51:1\: 1.Y SLY 70 0.9) 
C::CONSTC‘tl-FOURTH ORDCR D1SSIt’ATION CWST IN R OIflECTION 

1tuw 
INPUT 

C..CONSTCS)-FOURTH ORDER DISSIPATION CONSTANT IN THE PHI ClAECTlGN INPUT 39 
C INPUT ro 



SlBROUTINE INPul 76176 OPT-1 FIN ‘I .6*460 Db/l5/79 1e.51.36. PRGE 2 

60 

65 

70 

REfUXS.102) DISKl.OISK2.TWE1.TWE2.NlOSOS IWLJT 
C IWJl 
C..DISKl-1 TO READ DISKl, 2 TO URITE DISKlt 3 TO DO NOTHING INPUT 
C..DISKZ-1 TO REAO DISKZt 2 TO URITE. OISKZt 3 TO 00 NOTHIffi IWUT 
C..lfU’El-1 TO DO NOTHI!G, 2 SlOt!ES E%DY 5tiWE RIQ UtlIlES DATA ON TI(PEI IWUT 
C 3 URI7ES DATA ONLY ON TtVE IW’UT 
C..TWEZ-1 TO DO NOWItC, 2 70 HEM S’IARTING SOiN FAOH DATA CHAOS IRPUT 
C 3 STORE SOLUTIiN DN t’UN::t!tD CAH35 INPUT 
C. .NTDSOS-O-Da NOTHIfi::t I-PUNCti , 2-WtIiE TAPE FOR 3-O S-O-S STRRTINC SOL ItPUT 

E 
:F NTDSiS>O. LAST DATA :AIfD WOUO COHTAIN MACH1 AF(D LAWDA IWUT 
TO BE UXO IN SWflOUTINE OUTPUT IWUT 

C ItPUT 
REM(S.lC41 ZEtS.ZFLD.ITPRlB,ITPRTF.NCASE IWUT 

C INFUT 

7s 

C..tEtS-INCREt-fNT IN 2 FOR PRINTI1C BOGY AN) SHOCK VAffItWLES 
C. .tFLD-It.CRCW:tiT IN Z tOA PHINl1M.i FIELD VAAlNlI.ES 
C. .ITPATU-NO. 3F Il1’PAT10tl F3H fIll’~l:t& OWY AY) SHOCK VAHIfUlES 

ITPf:TF-ND OF ITtl~AllO’4~ C’OR Plr:NTIW; FIL’LD VAAltWLES 
:::tkASE-IF NiASE>D.lHEN t.CU CASE FGLLOUS 
C 

REA3~5.105~31Rn.RLEffiT.ZREF.:CG.ZSHIF7.IFHSOn 
C 

80 C..VRLLIES USED IN FORCE AND HDlfNT CALCUATIONS OR IN SHIFTItG ORGIN Of 
C SHPJU’ CONE SOLUTIOt4 
C. .OIMt- LENGTH USE0 :H CALCULATIt~G REFEAENCE APEAtUSUTVLY tlA.K DI~TLR 

ItUWT 
1tlPlJ1 
I taf’lll 
I?YUl 
INPUT 
1tuwl 
ItPul 
INUT 
IWUT 
IWUT 
INPUT 

es 

C. .N.E:rCT- AEFEIXtiCE I.Et&Tti lJ:.ED IN CALCU.ATINC WMNTS 1tu%1 
C . . il?TF- t?C:Y.‘.T HFFL 1:I.M: E CL:I:ER I tu’UT 
C..ZCG l CCNTEfl OF GIIPYITY LO:AIIO!J FCfl SIATIC HAAGIN :Ai.tll.AT13td I!U’UT 
C..Z%IFT- THE VPl.LF CF I. UttICH CORREWOt0S 70 THE SlARlIMi CGtiE ORGINt INPUT 
C IF NO SHIFT SET-0 IWUT 
C..IFANDH- 0 IF FOHCE A’0 W3rrCNTS ARE GESIAED, - 1 IF NOT MSIRLD 1tffsT 

FOWhT( 3F 10.5.) IWUT 
90 FORfiil~SIS~ ItaJT 

102 FORttitT( 515) 1WUT 
103 FORI?hT(3ElS.b.5Y..IS) IWIJT 

1cYi FCHt’.4T(2FlC.5.3:5~ IWWT 
lr,S ,W4:‘“““.5;“‘~ IWUT 

95 999 1tIpu1 
END ItPuT 

L(1 
42 
g3 
44 
445 
‘lb 
97 
r(e 
49 
50 

5: 
53 

s”s 
5b 
57 

z9” 
60 
61 
62 
b3 
b’J 
65 
66 
67 
68 
69 

:: 

:: 
7q 

:65 
77 
75 
19 



SWROUTINE INTS 7b/lb OPT-I FTN Y.bt‘i60 Db/lS/79 lB.51.34 

SlBROUTItE 1NTScT.H.L.E .B.C.hllA .HHI .EET,DERIV) 
COlttDN /ERINT/IER 
DOLBLE PtlECISION xX,XS,E~J.P,A,H~~AX.HHIN.BETA.EL .H. 

1 .TE5Tl.TLS?2 
IIIMIXSIDN T~lC01.XX(rl~.XS(2) 
EUJI’~ALENCE (lEtI. ITEK) 
IiR-D 
K-L 
N-H 
N3-3W 
NS-S’N 
N2-2rN 
M -4 w 
N6-brN 
IdlO-lD*N 
1’J.E 
P-B 
JN-0 
A-C 
X5(1)-7(2) 
hfwx-nr3-i 
IF (HHAX .LE.O.DO)HrW(-1.0030 
HHIN-WI1 

INTS 
ERINT 

.EN.D.D1’4 INTS 
INTS 
INTS 
INTS 
INTS 
IN75 
IMS 
INTS 
INTS 

xo.fu 

10 

INTS 
INTS 
INTS 
INTS 
IN75 
INTS 
INTS 
IN15 

15 

20 

16 
17 

:: 
20 
21 

:s 

z 
26 
27 
28 

i~rs 
INTS 
INTS 
INTS 
INTS 
INTS 
INTS 
ItATs 

Ilftt-N 
T(l)-TEM 
IF (K-1) 1.2.2 
IF (P .LE.O.DO)P-100.000 
IF (A .LE.O.DO) A-1.00 
BETA-BET 
IF (BETA .LE.O.DD.OR. OETA 
EL-EU/P 
J-O 

2s 

30 

INTS 
IN15 
1NlS 
INTS 
INTS 
INTS 
INTS 
IN75 
INTS 
INTS 
INTS 

.GE. l.DO)BETA-O.SDO 

1STEP-q 
H-T(3) 
CALL OERIV 
IF(IER.NE.0) RETURN 
GO TO 25 
EtrTRI INTH 

20.11.20 

35 

40 

45 

SO 

55 

INTi 
INTS 
INTS 
INTS 
INTS 
INlS 
INT’; 
1N:S 
INTS 

XX(Z)-xO*HrO.SDD 
xX( 1 l-XX(Z) 
Xx(‘o-xotH 
xX(3)-xX(4) 
30 lb JJ-l.‘( 
T(2)-XX(JJ) 
DG 12 1-1-N 
II- 3*1 
IJ-1I.N 
IK-IJ*N 
IL-IK*N 
AK-WT(IJ) 
GO TO (13.1’4.15.18).JJ 
T(IK)-l(II) 
T:IL)-tu 
TCII)-T(IK)*D.SDD~AK 
GO TO 12 

INTS 
INTS 
INTS 
INTS 
INTS 
INTS 
INTS 
INTS 
INTS 
INTS 

13 



SVBROUTINE INTS 76176 OPT-l PtKE 2 

60 

65 

70 

15 

80 

cl5 

90 

95 

100 

105 

110 

:s 

21 

20 

22 

23 

a 

26 

27 

31 

i(II)-T(IK)*RK 
GO TO 17 
T(II)-T(IK)~(T(IL).N:)/~.~DJ 
conTI!tuE 
CALL ‘ICRIV 
IF(ILR.NE.0) RETMN 
cot~T1I;L.E 
IF (K .CP. 1) AE 
DO 21 I-1.N2 
II-J*1 
IJ-II*N2‘(J*2) 
TCIJI-TCII) 
RETL!f!.N 
IF (J .GE. 31 GO 
J-J+1 
GO TO 11 
00 25 I-1.N 
II-S*1 
IJ-II*NS 
II-IJ’N2 
IL-IK*n2 
In-ILtN2 
Iti*IL*N 

TUf?N 

10 22 

1 -9.DOrlCIJ)) 
xst2)-1(2) 
x0-XS(21 
T(2)-XO*H 
Cflil. CESIV 
lF(IER.NE.0) PETURN 
DO 2'1 I-l.N 
II-3*1 
IJ-II*N2 
T(IJ)-TCII) 
IL-II*Z=NS 
IK-1I.N 
IP-II*NJ 
T~II~-l~IL~tH/W.DO*~9.000*T~IKl*T~IP~~ 
CCNTING 
IF (I: .EQ. 2) GO TO SO 
EN-0 
DC 27 I-l.N 
TESTI-T(It3) 
O-Dt%rl(OfUSCTESTl 1.R) 

iESi2-T(iI) 
EN-GHAXl(DN)S((TEST2-TESll)/D1’4l.EN) 
IF (EN .SC. EIJ) GO 70 26 
.,?,.A -.. 
IF (EN .LT. EL) GO TO 29 
ISTEP-ISTEP*l 

INTS 
INTS 
INTS bl 
INTS 62 
INTS 63 
INTS 
INTS z 
INTS 
IItTS tt 
INi 
INTS 
INTS 
INTS 
INTS 
INTS 
I!iTS 
INTS 

66 
69 
70 
71 

:: 
7'1 
7s 

INTS 16 
INTS 
IN15 :i 
INTS 79 
INTS 60 
INTS Cl1 
iNIS si 
INTS a3 
INlS 
INTS i’s 
INlS 
IN75 :: 
INTS aa 
xnTS a9 
INTS 90 
INTS 
IN75 z: 
In75 93 
IN?S 
INTS G 
INTS 96 
ItiTs 97 
INTS 
INTS 
INTS 100 
1I~T.S 101 
1tr1s 102 
INTS 
INTS 
INTS 105 
IN15 
INTS 
INTS 106 
INTS 109 
INTS 110 
INTS 111 
INTS 112 
INTS 113 
INTS 11r 
INTS 11s 



SLBRWTIM iNTS 76176 OPT-1 FTN L(.bt460 

115 
29 

120 
20 

12s 

lS0 

135 

1110 

145 

150 

32 

40 

91 

30 

L(2 

rs 

Go TO 30 
IF (ISTEP .LT. 6) GO TO 31 
IF(D.Q?S~H/BETA) .GT. HtlM) GO TO 30 
H-WOETR 
7(3)-H 
GO TO 2 
IF(DABS(HsBETA) .LT. WINI GO TO 30 
t+tvaL~R 
T(S)-t-i 
IF (JH.GZ. 4) GO TO ‘40 

&“,2 I-l.N 
1x-3*1 
IJ-Iltti4 
T(II)-TCIJI 
T(2)-XS( 1) 
CtU.L OERIV 
IF(IU4.NE.O) RETWIN 
GO TO 25 
T(2)-XS(2) 
J-O 
00 91 I-1.N 
II-S*1 
I~-II~trlO 
<(II).T(IJ) 
CALL OCRIV 
IF(IER.NE.0) RETURN 
co 10 75 
ClUL DLHIY 
IF(ICR.NE.0) RETURN 
00 q2 I-1.N6 
JI-J*I*M 
IJ-II*%2 
T(II)-T(IJ) 
DO ‘43 I-:.N2 
11-5-I 
IJ-II*NIO 
ltI.I)-7~11) 
REllJflN 
EM 

OS/IS/79 16.50.36 

INTS 
INT5 

lib 
117 

INTS 116 
IN15 119 
INTS 120 
INTS 121 
INTS 122 
IHTS 123 
IN15 1W 
INTS 125 
INTS 126 
IN15 127 
INTS 121 
INTS 129 
IN15 130 
INTS 111 
INTS 132 
INTS 13s 
INTS 134 
INTS 135 
INTS 136 
INTS 137 
INTS lS8 
INTS 139 
IN75 1q0 
IN75 1r1 
1tr1s 1q2 
INlS l’l3 
INTS 1W 
INTS 1r5 
INTS l’t6 
INTS lY7 
INTS lL(8 
IN:5 1q9 
1n1s 150 
INTS 151 
INlS 152 
IN15 153 
INTS 
IN75 



SIBROUTINE IOCON 76/76 OPT-1 FTN ‘i.b.l(bO 06’lS/79 16.58.36 PRGE 1 

1 

5 

10 

i5 

20 

SIBROUTINE IOCOtJCK 1) IOCCN 
LEVEL 2.ETCW.EO.FO,CO.HO cvwxl 
CDtMON/LARtE~ETE~‘(9.W.~l~.E0~1(.W.911. CVA’B 

* FOC’4,2‘i,‘ill I Cxr.W.Sl) , ti0(4.W.L(1) cviu!s 
como~ mAi(amo(24.4i~ , ~(24,rll . uCr(.41) . V(N.L(I) . uCw.q pvw9 

Xl) , PVAAU 
I RCO(41) . ROfiZ(‘41) , VINF(‘l1) , UINF(‘41) , Pw.3 
* RDSPHC’II) R9C41) RctIC1Il1 , REPH(L(l) , PVPZ9 
‘ DTDPHCW.‘41): BCTtrl) ,OTOZ~~~.4l~.DTGR~411 , ACT(L(l) , PVAm3 
* ICCNSTCSO) . tP.H(?C) , CCtt4STCMl .CREGCN RS(‘411 

, MLT(1dl): RSPrIT(L(lj 
PVARB 

x RSZC41 I , R~PtiIC~l), 457(‘111 PVN;B 
COIPION /ICV~~~~/RK.E~A~L(~~,P~IP~~~~.OTIL~~I~.D~IL~~~I~~,DL~A.:P~~O IDVAP.3 
COl4’ON/5VRr?U/7,2 , PHI , 0-f . 07. , Grl*I . 21’41 , 5VRP.B 

* ZEN0 , PI , ALPHA , CQt%A , SIQLA . XMACH , lAPE1 . SVh% 
* TAPE2 . DISK1 , A.PH , DISK2 , SIGtl , t&MT , UIDT . SVAAE 
z OZDPH , ZH . lHu0 . Ttu 0 . ‘OH 6 1l.t . TTtKt , SVAAO 
s TTtL . RZ . BZ . NIPHi . NIT , KPHI . NITER . svtw 
m NtWI . WHIl , M-III2 ; NPHI3 ; WwiI ; w’wlz , trPrtn3 . 5vnRa 
* t11 , NT1 . NT2 . NT3 , PHIFD . N~ljtiE . RkOI . svtw.0 
* PHIF , tIETliCD. LAG , .wc PI!&= 

OIt,F.DIAn..~EttT.T.ZP.CF.ZCG.ZSHI~T.lFAtcW; 
RhCIN . UIttF , SVMB 

I: SVt-490 
INTEGER CISLl .DI:r Z.Tf?t:l T&E2 SVr\HB 

2s 

30 

35 

q0 

45 

50 

55 

CO~~t~/R~~U.G/t~f~i~Al..~tUhPt~T~BCDYtl.BCGYS.PSCNIC.RSDttIC.P1ItIF.RlIHF REALG 
=.VlINF .l~IThYG,t(::~\OLJT REPLG 

CO~t1/Uhl:Kr)D.‘f~UR.9;IR.CUR,DUR.UUR,VUR,V~R.PUR.RltOUR.UflCl.HEUR.NT~ UtRDt.DD 
COM1oN/UtiCKC1/K.J.t;PtiIUR.t~l2UR.URMACM.pKKF~~,URZ UHDK 01 
CC~C~~/CO~~~;/LRPO.;~~~R~~.~HTO.URCON,CASCON.VAIIO.VASO.WAO.URRTO,LRGX CCttRG 
CCt?iCN /ACCNT/RHECkCSll ACCNT 

CO~:~t~/Ll~W~t~lCST~11~.NCRTA.NCSXY~9~.tICRTB~3~.N:~CH~3Z~.IN~S2l 
DATA GCDF/‘itiEl?RC,SttR IN.‘itl IOC.‘lttOl4 A.WT J. .YtcK- / 
JERK -1 
NCM-N?ECA(l)-2 

760 IF(JERK.EQ.2) CO TO 2 
II-Kl+l 
GO TO CS.5.21.11 

5 CCt~TItMF: 
DO 3 K-2,NPtiIl 
00 3 J-3.NT2 
T-XI(J) 

C..CODE CONSERVATIVE VRIIIRBLES 
R-T*(R~O(K)-RB(K))*RB(K) 
RR-RUM J.K) 
PP-PCJ.Kl 
LXJ-UCJ.Kl 
W-VCJ.Kl 
b/U-UCJ.K) 
IF(N:UCHCll) .CT. 0)GC TO 10 
A-DT0ZCJ.K) 
B-DlDRCK 1 
C-OTDPt1CJ.K) 
D-RGBCK)-RBCKl 
IFCJ .EQ. 3)GO TO 4675 
RJtil-XItJ-lj*D*RB(K) 

CLUSTR 
IOCCN 
1oco:1 
:occ’i 
ICCCN 
IOCCN 
IOCCN 
ICCCN 
IOCON 
IOCCN 
IOCCN 
IOCCN 
IOC ON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCCN 
IOCON 
IOCON 
IOCON 
IGCCN 
ICCOH 
IOCON 
IOCON 
I cc ON 
IOCON 
IOCCN 

2 
2 
5 
L( 
2 
5 
4 
5 
6 
7 

4 
2 
3 
r( 
5 
6 
7 
a 
9 

:: 
2 

: 

s 
2 

1; 

:: 

:: 
la 
19 

s: 

5: 
24 

565 
27 
26 
29 

E 

:: 

E 
36 

:: 
39 
40 



60 

65 

70 

15 

80 

es 

90 

95 

1ocI 

105 

110 
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L(875 

4715 

‘( 

111 

6 

15 

10 

12 

11 

VSTAR~-VSTAA~*~~U/~J(J-~.K) 
VSTRRZ-A*LU*BWtC*kU/R 
IF(J .EQ. fii2)GO TO 4775 

CONTINUE 
IF(II-1N.q.b 
VfJHR-VSlAA2 

(HTZ-l))W 70 111 
IF(VSTftR2 .GT. VSTAAl~VBAR-O.S’~VSTN12*VSTFIRl~ 
huf~i!-YU 
IF(W .CT. U(J.K-l))MAR-O.S*(hU*U(J.K-1)) 
GO TO 10 
VflflR-VSTNI2 
IF(J .LE. 9)GO TO 15 
IF(J .GE. (NTZ-1))GO TO 15 
IF(VSlAR3 .Gl. VSTAA2MlFM-O.5~(VSTRR~tVSTAR2) 
hwvi-uII 
IF(U(J.K*l) .tT. VVlh~f~-O.S’~U~J.Krl~~VU~ 
COSTItIdE 
EC 1).l-il~%u 
E(Z)-G~-M(~!‘?P*E(~)‘UJ 
E(S)-E(l)WV 
E(q)-E(l)‘UU 
1F(t~:~CH(111111.11.12 
CONTI!JLIE 
F( 1).f’ll~v 
F( 2).F( 1 )*!lU 
F(J)-Lnrl(~)+vP.F(l)rVV 
F(S)-F(l)‘W 
Cl 1 ).flH:uu/H 

F(2).AW*f (1lW 
F(S)-BnD*F(l)WV 
F(r)-CEO/A*F(lWuU 
CC I >-RRK.tiAR/R 
G(2)-G( l)‘IJU 
G(S)-G(l)‘VV 
G(‘I)-D/R+G(~)‘;Iu 
H~1~-RRrW/R-HCT~K~rE(1~-~OCT~K~*OTILE~U~~~RR~~/R-lXIl~J)~RR~ 
H’~.AIiWUJ/R 
tit 21.HII -ACT(K~rE~2~-~OCT(R~*OTILL~K~~~ftA~VU~UI/R-TX1T~J)‘fIH~V ..-.. 

IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
ICCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
iCCON 
IOCON 
IOCOH 
I’ ‘ON 
IOc’ON 
IOCON 
IOCON 
IOCON 
IOCON 
IOCDH 
IOCON 
IOCON 
IOCON 
ICCC’N 
IOCON 
IOCCN 
IOCON 
IOCON 
IOCON 
IOCON 
ICCON 
IOiON 
IOCON 
lOCON 
IOCON 
IOC ON 
IOCON 
IOCON 
IOCON 
IOCON 
I oc ON 
IOCON 
IOCON 
IOCON 
lOCON 

IV-IIJ 
H~~l-~fl~~W~~2-UU~*2l/R-A(T(1;~~E~3~-t~CTtK,*~lILftK,,.R~l*~.VV~R- 

1 oc ON 
IOCON 

(TXIT(J)~(tAn(Z)~PP*RRrYV~~Z) IOCON 

‘I1 
42 
43 
‘(4 
rs 
‘lb 
97 
qe 
L(9 
so 

:: 
5s 
54 

365 5: 
xi 
61 
62 
63 
6’4 

6”: 
67 60 69 :: 
72 :3 
is5 
77 
78 
79 
Cl0 

1 
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11s H~Lo-2.O=ARIW~/‘R-ACTo:~~(Lo-(~C7~K~*CTILE~K~~=!tAn~2~~P*AR~ IC’CON 
4~‘2)/fi-TXIT(J)IRRr~V~h~ IOCON 

98 
99 

120 

12s 

130 

13 COYTIWE IOCON 100 
DO 16 N-l.‘i IOCON 101 
IF(NStiCH(ll) .GT. O~F~N~-DTDZ~J.rO9~~~*OlDR~Kl4~N~*Ol~~~J,K~~ IOCON 102 

6 C(N) IOCON 10s 
IF(NSUCH(ll~ .GT. O)H(N)-H~N)-ACT(K)rL(N~-(~CT~K~*DT~L~~K~~~~N~- IOCO!4 

lTXIT(Jle(N) IOCCM :Ei 
H(N)-HOI) IOCC’N 
F(h)-F(N)=TXI(J) IOCW E 
C(N)-S(N)‘DTIL(K) IOCCN 108 

lb COW:NUE IOCCN 109 
CLJ TO (1?.18~.II IOCCN 110 . . ..~- 

11 iONlIt;i~ 
__.. 
xoco~ iii 

C..KT CCN:~RVATIVE VAAIABLES AT N IOCON 112 
co 20 N-1.4 roccm 113 
EO(N.J.K)-E(N) 10c0n 1111 

135 

I’(0 

11(5 

150 

155 

160 

165 

170 

20 CONTIN;,E 
GO TO J 
CWTIttlB 

:!.SET CONIERVATIVE VMIABLES AT N*l TILM 
00 9 N-l.L( 
IF(J.LP.ttTZl CO TO Jb 
CO TO 35 

C..RESEl ETE- AT BOOY AN0 SHOCK 
36 ETtH=P(N.J.K)-E(N) 

FO(N.J.K)-F(N) IOCON Ii5 
COCN. J.K )-G(N) IOCON 116 
HC(N. J.K )-H(N) I XON 117 

ii8 
119 

E 
122 
125 

;z 
126 

iOCON 
IOCON 
IOCON 
IDCC+i 
IOCON 
IOCCN 
IOCON 
IOCOH 
IOCc% 

3s CO:rTIN& IOCON 127 
F0cN.J.K )-F(N) IOCON 126 
GCJ(H.J.K)-G(N) IOCON 129 
HO(N. J.K)-ti(N) ICCON 130 

9 C0hTINI.E IOCON 131 
s CCNTIN:~ IOCON 132 

hETlJfltd 
2 CWTIN’S 
C. .C!ECODE CC%SEYVATIVE VARIABLES--PERFECT GAS. 

IF (NftEN.EQ.-1) GO TO 50 
AA-l.O-GM:21 
09 1 K-J.tPtiI 
00 1 J-:.Nl2 
IF(JCEK.EQ.~) GO TO 779 
A-ETfW(1.J.K) 
B-CTEW(2.J.K) 
C-ETCW(3.J.K) 
0.ETEtf’(‘4.J.K) 
BE--B/A 
V(J.K)-C/A 
UC J.K )-O/A 
CC-~n~(2)r(l.O-V(J.K)rrZ-U(J.K)8*2) 
00.UO=*2-q.OSAA*CC 
IF(DD) 7.8.8 

7 CONTINUE . 
L 
779 CONTINUE 
C 

IOCON 
IOCON 
IOCON 
IOCOH 
IOCCN 
10coM 
IOCON 
lOCON 
I oc CM 
IOCCN 
IOCOM 
I oc ON 
IOCON 
IOCOH 
ICKON 
IOCON 
ICCCN 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 

i3s 
134 
135 
136 
131 
136 
139 
140 
141 
l’l2 
193 
1w 
1qS 
1‘46 
l’l? 
iqcs 
11(9 
150 
151 
152 
151 
194 
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175 

180 

m-o.0 
D COHTINM 

U(J.K)-(-BE*SPRT(DO))/(Z.O’AR) 
RtiO(J.K)-A/U(J.K) 
P~J.K~-R~O~J.Kl~~l.O-U~J.K~~‘2-Y(J.K~’~2-U~J.K~“2~ 

1 CONTIN~ 
RETUH!i 

C..LtECCDE CO!4SEAVATIVE VARIFBLES --REAL GAS. 
SO 

IOCW 
xocw 
IOCON 
IOCON 
IOCON 
IOCON 
IOCON 
xocoN 

l?S 

190 

54 

19s 

200 

20s 

2 
SJ 

loo 

CONTINbE iOCON 
IF (XMACH.EQ.URPiACN) CO TO W IOCON 
uAwcH.XHAC” IG.:ON 
PI rF t.w5kn( i mmrd IOCON 
NPIiIua-w’tlx IOCON 
NT%dI!-MT2 IOCON 
CONTINLt IOCON 
00 51 K-3.tPHI IOCON 
CO 51 J-3.NT2 IOCW 
KiiR-ETEW(1.J.K) IOCON 
EILIR-ETEtP(2.J.K) IOCcm 
CU!I-ETE.W3.J.K) iOCON 
OUH-ETEW(4.J.K) IOCON 
VUR-CL;R/hJt IOCON 
U.IH-GUVhUfl IOCON 
WC-Z IOCW 
CALL RDC~E(P(J.K).RHO(J.K).U(J,K),HR) IOCON 
IF (NA.NE.01 CO TO 52 IOCON 
V(J.K)-WR IOCON 
UtJ.K)-UUR IOCW 
GO TO 51 iOCW 
bfl:TE (6.53) J.K.ICONST~S) IOCON 
ccf4TIlc:it: IOCON 
FOi!::~T(ltiO.lX.‘r3’!E9POA IH IOCC!d (REPL GAS1 - PROCRW EXITXI*;.SX. IKCH 

12tl.J-.13.SX.2tlK-.I3.3X.7H JIDI- .I’0 IOCON 
FCW.~TtlHO. IX. Wt:EFROR IN ICCON - Pt?CM:fl CONTItQt~lSX.2~J-.1S.JX, IOCON 

‘2HK-.I3.JX.Bt10IS:R~H-.FlG.6,SX.3t~ JWI - .ILo IOCON 
RETURN IOCON 
END IOCCN 

155 
156 

::: 
lS9 
160 
161 
162 
161 
164 
lb5 
166 
161 
lb8 
169 
170 
111 
172 
175 
174 
17s 
176 
171 
178 
179 
180 
181 
182 
183 
184 
iDS 
106 
lD7 
150 
is9 
190 
191 
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1 C 

C 
5 

i9 
10 

9 
1s 10 

20 

11 

25 

SO 

3s 

12 

13 

l’( 

50 

55 

klJmLER 
SLWOUTIM ~WLLER(C@E.N~.ROOTR.ROOTII 
OIf4?NSION COE(16).ROOTR~1S~.ROOTI(lS) 
OI~NSION COE~l6~.R@OTR~lS~.R00TI~lS~ 
NZ-Ml*1 
N’+-0 
I-Ml+1 
IF(COE(I119.7.9 
wt.wit1 
RSOTA( N‘I 1-0.0 
R0011(tH)-0.0 
I-X-1 
IF(M-Nl119.37.19 
CONTINUE 
AXR-0.0 
AXI-0.0 

Kl 
NP lR-A>.R 
ALPlI-AT.1 
H-1 
GOT099 
BETlR-TEtf? 
BETlI-TEMI 
AXR-Ct. CBS 
ALP>R-AY.R 
ALPZI-AX1 
n-2 
kYTO99 
BC‘I >R-TCWI 
OLT;I-TLHI 
AM-O.9 
ALPSR-RxR 
&PSI-AI.1 
n-3 
COTC59 
BET3R-7EnA 
BLTJI-TCH: 
lEl-Ai PIR-ALP3R 
TEZ-rkFiI-ALP31 
TES-tYPSR-ALPZR 
TE6-AI(.PSI-ALP21 
“E~-TL!,‘l!.S+TE6r7E6 
TE3-(TCl~TES*lEZ’TE6)/TE~ 
TE~-ClEZ~rES-TEl~TE6)/TEn 
TE7-lf3*1.0 
TFP-TL~~~IF~-TE’I~~ES 
TElO-2,O=TC:‘lE4 
tElS-lE7~cLT:R-T~‘I~~~T31 
CE16.TE?‘6El3I*l~~~‘UET3R 
TE11-TE3~t!El:R-T1:‘i~El2I*MTlR-OElS 
TE12.TE?‘~tT2I*TE’I~El2ir*BET1I-OEl6 
TE7.lE9-1 .O 
TEi.TE9*r3F.TZR-TElO?KT21 
TE?-TC9~~~:2I*lE~C”~.l2R 
Ttl3-7El-tl~T1R-l~~~~t.l3R*Tt:lO’OETJI 
TE1~-Ti2-BET1I-7L7’~fl~I-TLlO’~~l~R 

tULLER 2 
ULER 3 
KLLEA r( 
nl~Efl 5 
-LEA 6 
t%kLLR 
M.ALER i 
KkLER 9 
HALEA 
P%l LER :: 
tu gut 
tU LER 
ML.ER 
MLER 
I’U.LER 
n!kLER 
I%!. LER 
tul.ER 
W LEA 
MLLER 
rULER 
MLER 
KEPLER 
HlLER 
PIA LER 
rULER 
t¶llER 
nn LER 
nllCR 
HA.1 ER 
tlLLER 
PLlLER 
H&LEA 
MlLER 
fMIER 
KXLLtl 
n.R.! ER 
rnLL ER 
W.LER 
H.R LER 
MnLER 
t%1 LER 
tULER 
tl.4 LEA 
mlLEtl 
Ml LER 
nnLcfl 
mIL.I.ER 
ULER 
W LER 
MLER 
mL.ER 
H.ALER 
H-kLER 
nalER 
~%~LER 
t¶A LEA 

:i 
20 
21 
22 
23 

% 
26 
27 
28 
29 

:: 

:: 

c 
36 
57 

58 
‘10 
41 
‘(2 
L(3 
L(q 
L(s 
46 
47 
40 
49 
50 

:: 
53 

z 
56 
57 
SD 



u. 
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60 

b5 
113 

112 

70 110 
2m 
111 

7s 

2w 
80 

20s 

15 

90 

9s 

100 

10s 

110 

6 

:x 
16 

17 

ID 

41 
10 

TElS-OElWTE3-DElbnEq 
TE16-DElS~TE’4~OE16’TE3 
TEl-TE13~TE1J-TC~~~lEl~-~.OI(TEll~TEl5-TEl2*T~~6l 
TE2-2.0’TE13’lE11t-‘4.G~~TE12~TElS*lEll~lE16~ 
TEt?-S.lHT(TEl*TEl+7E2rTt2) 
1FCTE1);13,11S,112 
TES-SGRl(.5~(lt~-lEl)) 
IF(lE’t.EQ.O.0) GO TO 111 
TE3-.S*:EZ/TE’i 
GO TO 111 
TES-SQRT(.S’(T~nrTEl)) 
IFCTE7:110,2@0.200 
TES--1E3 
TE’I-. VTCZ/lEJ 
TE7-TElS*TE3 
TER-TClq*TEq 
TLU-ICl5-TEJ 
7El~-lCl~~-TE’l 
TEl-2.O‘TElS 
TE2-2.0xTE16 
IFCTE7~TE7rTEB~TEO-TE9VE9-TElO~TElO~2O’4,2’X,20S 
TE7-lE9 
TEO-lEl0 
TEH-TE7~TE7*TEBrlEO 
:F(lEtl.CQ.O.O) GO TO b 
TE3-(TEl~IEl*T~Z*TE6)/TEfl 
T~;-~lE2.T~7-l~l~lE~,/rcn 
AXR-ALP3HrlE3~IE5-TE~=lE6 
MI-ALP3I*1E3~TEb*TE’i*lFS 
ALWR-AXR 
ALP’iI-AX1 
tl-L( 

K lo 99 . 
IFCAUS~t!ELI.~*WS~BELL~-l.E-20l1~.1¶,16 
TE7-~S(ALP3R-AXRlrROS(FILP3I-RXI) 
IF(lE l/~~SC~.V.R~*ROSCAxI~~-l.E-7~18.1~.1? 
NS-tt3tl 
ALVP~R-PLP~R 
ALPlI-ALP21 
ALPZR-RLP3R 
ALPZI-RIP31 
ALP3R-&WA 
ALP SI-for1 
BETlR-OET2A 
BETlI-Fi 721 
BilZR-@El3R 
OElZI-RET31 
AET3tl.1CtLR 
OElJI-7CflI 
IFCNJ-100)11(.11.11 
w-fi+1*1 
ROOlR(Wi;Lo-ALP‘4R 
ROOiI(H?o-ALP41 
NJ-O 
IF(h”d-N1)30.37,37 
IFCPUS(HOOTI!No~-l.E-S)lO.lO.Jl 

ob/lS/79 

fllLER 
bU.LER 
KLLLR 
H-%LER 
KCLER 
fUmLER 
MLER 
n\LER 
tULER 
tU.LER 
nil LA 
n*LER 
k&l LER 
kULER 
tUlER 
WA L IR 
ttr. 1 F.R 
MA LLR 
MlLER 
ML ER 
tULER 
MALER 
KLLER 
KLLER 
MAIER 
naxlF.R 
11% LER 
HaLEFt 
tULER 
EULER 
EULER 
B&LEA 
MlLER 
MA LER 
KLLER 
tULER 
M.R LER 
n: LER 
ULER 
MkLER 
tU LER 
n*lER 
HlLER 
?UmLER 
H~LER 
KTL=‘I 
MLER 
MA t.ER 
MLER 
MLLER 
WALER 
f%LLER 
HXLER 
MALER 
EULER 
MJLER 
I.ULER 

18.50.36 PIy;E 

82 
es 
w 
El5 

x: 
IO 

8: 
91 
92 
9s 

E 

1E 
101 
102 
10s 

K 

:: 
100 
109 
110 
111 
112 
11s 
114 
11s 

2 
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115 
i: 

120 
3s 

12s 

130 

135 

140 

195 

IS0 

w 

99 

100 

q2 
102 

101 
10s 
51 

Go 10(32,1O).L 
AXR-ALPlR 
AXI--ALP11 
ALPlI--PLPlI 
n-5 
M TO 99 
BETlR-lEta 
OETlI-TEHI 
iY.R-&FZR 
AXl--ALP21 
ALPZI--ALP21 
n-b 
GO TO 99 
BETZR-Tm3 
BiT2I.7EHI 
AXR-ALPJR 
RXI--ALP31 
ALFJI--ALP31 
L-2 

C&.COE~l, 
TEnI-0.0 
GOiOOI-1 .tIl 
?El-TEW~P”R-TEHI*AXI 
TEMI-TEHI-AY.R*TEtd~HXI 
TEM- TEl*COECI*l) 
HELL-?!%7 
BELL-TEnI 
IF(N’~)102.103.102 
OOlOlI-l.M 
Tffll-A”.R-ROOTfi(1) 
TEW-WI-ROOlItii 
TE1.lEfll*IEf~ltTEH?~?f.~ 
1E2-(lCr~~~lLnl~?F~x~ltr~~/lE1 
7EXI-~TEnI~TEfll-7L-~~TEtP)/TEl 
7Er.R.7E2 
to T3~11.12.13.15.3~.~r).n 
RETURN 
END 

HkLER 
WLEA 2: 
rULER 118 
rULCR 119 
nx LER 120 
tULER 121 
PU.LER 122 
KI LER 123 
KI LER 124 
MC LEA 
ULLR 
tU.LER 
M1LER 
KCLER 
nLLER 
Kp. LER 
EULER 
W1LER 
M LfR 
tULtR 
MLER 
KlLER 
KlLER 
tU.LER 
tWl’-ER 
f%JtlER 
~LLER 
nlLER 
KlLER 
ULER 
HLLER 
~%J-LER 
MLEA 
MLER 
tlxLER 

12s 
126 
12) 
121 
129 
130 
131 
lJ2 
133 

:y: 
136 
131 
1SO 
lS9 
I’(0 
191 
142 
143 
144 
1q.s 
l’(b 
11(7 
1re 
149 
150 

K1 LER 151 
f%LLiR 152 
rCLLER 153 
tULER 15’4 



slJf3ROurIM OurPUT lb/lb OPT-1 FTN L(.6eL(bO c6/15/79 18.51.36 PftGE I 

1 

5 

10 

sImlDullM OulPUl(K2) WlPU7 
LEYU 2.ETEtt’.EO.FO.CO,HO cvw.0 
C0mOH/L~GE/E7EtY~~,~,41~,~0~4,~,~1~. CVPRB J 

x FC(4.3,‘Il) 
COt’XdN /PVAArM3ttO(3 .L( i I 

Gx~.;tq.41) , notr.rr.r11 CVASB 
. P(a.ql) , ~(a.411 . V(W.L(I) . ~(24.9 Pm79 

‘11 . wwa 3 
a R(?B(L(l I . RclazCrl) . vrnr(rl) , UINF(I(l) . PVdRd 4 
# ROePH(‘(I) RB(rcl) ROZtrl) , RBPH(41) , PVPJM 
* DTDPhtZr.~l): OCTWl) .OTDZ~W.L(l~.DTDf~~‘rl) . ACT(‘Il) , PvARl3 8 
* ICONST(S0) . GAtX20) COhSf( SO) .NRtmN 

RSPHI(Y1)’ H51(Yl) 
AS(41) 

RSZl(41~’ RSP~zT(~l: 
PVAJW 7 

I RS.?(‘cI 1 PVRRB 
COWN /ID”ARB/RK.~7A~~l~.Pt~I~~‘(l~.DTIL~~i~.DIILE~~ii.CEIA.IP~T(~ lDVFU-t8 

15 

20 

25 

SO 

35 

40 

45 

LO 

55 

CO~KJN/SVARtl/T ,Z . PHI . DT a DL , Wril . zxrti , SVARa 2 
I ZE.LJO . PI , ALPHR , GrPY.4 , SIc.wI . XtuvH , TWil . SVARB 3 
8 TPS’CZ , DISK1 , f’LPti , OI’.IZ I SIG4 * WWT , MD1 I SVARB 9 
s D:oPH , ztl , Tlul , THD * nu . Tn .TwJJ , SVfit?B s 
I( TTK , RZ . 92 , NII’HI , NIT , KFHI , NIILtl , SVAHB b 
s WHI , WllIl , W’~il2 , tdf’t+Il , WtiHl . WtVQ . t9tW , svfaa 7 
* NT . NT1 , NT2 , NT3 , PliIFO . NCOtE , RF01 , SVPRE 
* PtiIF , ElttOD. LRG . MC I PIUF , RHOIN . UIH , SVRRB i 
* OIt~F.DIP~.AlE~~T.ZREF.ZCG.LSHIFT,lFAIQ)M svAQ9 

INTEGER CI’-KI.DI:~~,T~~El.lf’~E2 SVARB K 
COmOWt:f.AL(n~t.: L’IQ .NUl(I’HT.8~YH.BCDY5.PSONIC.~SOHIC.Pl1N.~lIHF &JUG 2 

•.Vl11~r.trIll~\;.r~“l’3UT REALG j 
CO~~~‘COI,‘IC/~~:~L).IIH!?O.U~IO.VHCOH.CASCOY.UR~O.VRSO.U~!AO.UP.R~G.URGX CGtiqG 2 
CO~~ti~EN7HO/5~Ll~.ZI~S.ZFLD~ITPF.T~.ITl~RT~.NCA~L.ftT~SOS ~. - bTP.6 i 
CO~‘~t.~CLUST~/AJ.XI~~~.lXI~~~~.lkI~~~~ WJSTR 2 
OInENSIGN lS(‘ll) OUTPul 
DIV!NSlGN FCUl~l(jOl.XX~~l~~.Y~~~llc~,ZZ~~lr~ OUTPUT :: 
INTtGtH CARDNO OUlPUT 
IF (NHCRL.CO.0) CO 10 l? OuTPUl 
IF (NCRGI.IT.CQ.0) GO TO 17 OUTPUT 
IF ~~PIl~F.~Q.PIIffP~.~~.~Rll~.~~.AlI~P~.~~.~VlI~F.E~.VlI~P~~ OUTPUT 

IGO 10 11 0JTPU-T 
Pl1MP~PlI’dF OUTPUI 
RlIKFP-RlINF WTPIJ-I 
VlINFP-VlItiF 0lJ1Pul 
CALL RGAS~Pllt~F.RlINF.I~LRFS.~~RFS.TLRFS.SURFS.T,4SCON.URCX.-l.L(.2l OUTPUT 
~(TUHFS-)luRfS.(V11NI *~i’)rO.S OulFUl 
VHAY.J~-~GMI(J~IS~H~UI~~S~~~.O) MJlPlJY 
PSTR(;-P(;IIS(HlUtI~ S.:uefS.O.) C+JIPUY 
RSlR(j-PSTAC;.GIVP1A/((G~~-l. lrVIYIXh~~21 04JTPUT 

:: 
19 
20 
21 
22 
2J 

5: 
17 CONlItL~ 

co ICI ~1.2.3.r.5.t.l~,ls.l9~.LZ 

z 
:otct IICLE 

C..OUlPUl INllI~ IWJl DATA 
C 

OUiPUT 
WTPUT 
OUTPUT 
OUTPUr 
OUTPUT 
OIITP\JT 

26 

:i 
29 
30 
Jl 

U~fZl~t~.ll-MJ) XtlAC~t.~Ift~A.f;A’~~,~tl;M ollffLII 
Wlllt(O.lDl) 1IN1,1it~~.t’t~1t0 WJIt’lJl :: 
UHIlt: (6.1~2) NIT.HI~‘HI,1COHS?~2~.NI7fR.~HkY.ICOHS7~~~.NCOt~. Cw7PUT 

-NUl?PPT, N!‘E fU. OUTPUT z 
URIlF!4,iG3) DZDT.COMST~~~.CONS7~S~ O!Jlf’Ul 36 
UIllIE(h.lQI; D1ZKl.DISr,?.ll~F.1,I~U~t’Z OIJTPIJT 
UAllL(b.115) COllS1~9~,~~11)l00.t81.,H~.t~J 0LI;FUT :i 
IF (NIXAl .EP.-1) LcRllL (6.12s) PlIHF.RlINF.VllkF OulPUT 39 

l.OODYh.BODYS OUIPLJf 40 



P 
LJl 
0 

flleROLrTIM OUTPUT lb/lb Ofl-1 F IN ‘I .6+‘460 Ob/15179 18.58.56 

60 

b5 

70 

15 

00 

85 

90 

95 

100 

105 

110 

IF (NREF’L.EO.-1) LRITE (b.1’6) PST~.RSTAS:~rVVM.H~FS.SI*R~S 
UftITE(L.llb) PINF.RHDIN.PINF 
URITE (fJ.lZEl~ GASCON 
00 16 K-J.Nt-‘IlI 
PHI-PI~If(K IWIAOI 
IF (WEAL .EP.O) URITE (b.117) C.PHI.UIHF.YIt(F~K.).UIt~F~Kl 
IF (NREAL.EP.-1) uA1TE (b.12’l) K.P)tl.UIHF.VIhf~K~.UIHf~K~ 

lb CONTIr4JE 
Go 10 7 

2 CONTINUE 
C 
C..OUTPUT ALL FLOU FILL0 VARIWLES 
c 

I-O 
DO 9 K-S.WHI 
PHI-PtiIP(K )WWI 
URITE(6,lOS) K.PiiI.2 
IF (MZtUL.EQ.0) UAITE (6.106) 
IF (Nk!EAl..EO.-1) L;AITL (6.127) 
DO 10 J-J.NTZ 
T-XI(J) 
R-l=(fIOE(K I-HLI(K)>+PBCK 1 
I-I*1 
XX(I)-R*SIN(I’)iIP(K)) 
YY(I)--“~COS(PHIP(K)) 
X(I)-R1iXJ.K) 
IF (N!;EF+L.EQ.-~! GO TO 20 
C00-GF~(l)~(J.K)/R~tO(J.O 
IF(tOO) 0.8.13 
CONTIt:IZ 
G00--t00 
UI?ITE(b.llS) 

B 

13 

20 

10 

OUTPUT 
CUTPU-7 
OUTPUT 
OUTPUT 
@JJTPUT 
OUTPUT 
CUlPUl 
OUTPUT 
OUTPUl 
DUTPUT 
OUTPUT 
lwlPU1 
cu-PUT 
C4Jir’UT 
WTP’JT 
@JlFUT 
OUTPUT 
OUTPUT 
CUTPUT 
OUTPUT 
OuTPUT 
OUTPUT 
OUTPUT 
DUlPUT 
CulPUl 
OUTPUT 
o(JTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
Wu7PU-T 
OUTPUT 
oulPul 
WlPUT 
OUTPU7 
WTPUT 

EtilH-l.o-aS? DUlPUT 
URITE(b.107~ J.A.P~J,K~.RHO~J.K~.U~J.K~.V~J.K~.’~~J.K~.ENTAO.~5~. OUTPUT 

*T.ENTti CWPuT 
GO 73 21 CulPuT 
IF (HMOIJT.EQ.~) CO TO 18 OUTPCn 
CALL ~~.~S~~~J.K~.R~~O~J,K~.SPS\~D.ENTI(.~EW.CNTR~.GASCOI~.V~~JX,-~.~,~) OUTPUT 
E?~lHC-CNTi!Di;RSCCN OUTPUT 
E~~TH-~:NTII~~L~Y+I OUTPUT 
UHA-UC J.K )/Y’StD OQTPUT 
VK9-V(J.K)/SPSNO OUTPUT 
WA-UC J.K )/SPStcD 0UTPU-l 
COW-P(J.K)/(GASCONrlEH =AHO(J,K)) OUTPUT 
TEW-iF.ti /1.8 OUTPUT 
MITE [Cr.1251 J.fl.P~J.K~.RHO~J.K~.~~,.LDVI.V~.UnR.LNlRO.SPS1Q).T 0uTPu-l 

lENTl+.COrP O’JTPUT 
GO TO 21 OUTFUT 
CCttTIt;UE OUTPUT 
YP-P(J.K )/PSTAG WiPUT 
XR-t?H3(J.K)/ASTAC CUiPuT 
XU-U( J,K )/VtMXti OUTPUT 
XV-V(J.K)/Vt’AXtl OUTPUT 

62 
63 
b’I 
65 

8: 
68 
69 

2 
72 

:: 
75 
lb 

:: 
79 
SO 
81 
02 
BJ 
JYI 
BS 

!I: 
w 
9s 
96 
97 i 



SUBROUTINE OUTPUT 7b/7b DPT-1 rTN ‘1.6*460 ob/15/79 10.5I.U 

115 

21 
10 

XU-U(J.K)NtLQYH OlJlPvT 
WRITE (6.125) J.R.Y~.XR.TEW.XU.XV.XU.EYTRO.S~SW.T.ENTH WPU-l 
CONTIW& OUTPUT 
CONTItd\d. OulPuT 

120 
9 CONTItKIE OUTPUT 
C . . . . ..CALL JOE mU.LEmS PRINTER PLOT WTPUI :iz 

KIWX-~W’HI-3~*1 CulPuT 1c.w 

12s 

lS0 

135 

1W 

145 

150 

155 

lb0 

lb5 

110 

JtULX-(HTZ-S)*l~ OUlPlJT 105 
KJWA-KMAX~JW?X OUTPUT lD6 
ClYL ~~LJl~LOT~IL.XX.YY.l,S.2O.K~.FCUT,~o.~, OUTPUT 107 
GO TO 7 OU’WT 108 

J c COttTItrE OUIPUT 109 
CUTPLrT r10 

~..STORE DATA ot4 TAPE fo4 DATA REDUCTION PR%RtW OUTPUT 111 
C CUTPUT 112 

URITE(9) Z.NT2.~~12.RK.RJ.PltIFD.(~P(J.K~.At1O~J.I:~.U~J,Io.V~J.K~.LI OUTPUT 11s 
*(J.K).J-1 OUTPUT ll’( 
~.NT2~.RB~K~.R~ZtK~,PBPtt~K~.RS~K~.RSZtK~.RSPHI~K~.K-l.CPHI2~ VJTPUT 11s 

Go 10 7 OUTPUT 116 
4 CCHTIWE 

:..STORE DATA OH DISK 1 OR 2 
C 

OUTPUT 117 
OUTPUT 11a 
OUTPUT 119 
MJTPUT 120 

REUINO 12 &JlFGi 
btR1;~:(12) XMAC~.ALPHR.C~.NIT.C(IPH(I,HSEIY.P~IHF.R~~~.V~~N.~SC CUlPUT 

Wtt.hl.PHIFO.RJ OU7PU-l 
URITE(12) Z.((P(J.K),RHO(J.K).U(J.K).V(J.K).U(J.K~.K-S.tt’HI l.J=S. CLJTPUT 

~tT2~.~RS~K,.RSZ~K,.RJP~l~K~.K~~.E(PHIl OUTPUT 
EtiO FILE 12 O>TPlJ7 
REUII;O 12 OUlPUT 
UHIlE(6.112~ CUTPUl 
GO TO 7 @JTf’Ul 

1q COr~TINUE OUTPUT 

i2s 
129 
150 

REUItQ 11 OUTPUT 131 
URITE(11) ~.~C~.ALPIIA.~CYI?A.NIT.NIPHI.IQ(~IV.P~~~,R~INF.V~IHF.~SC OUTPUT 132 

~OH.RK.PH:FD.RJ WTPUT 113 
URITE(l1) Z.~~P~J.K~.R~O~J.K~.U~J.K~.V~J.K~.U~J.~~.K-3.W~1 l.J-1. OUTPUT 

‘ttT2~.~RS~K~.RS2~K~.RSPHI~K~.K’~.tP~Il WTPUT K 
EN0 flLE 11 OUTPUT 136 
RCLIIW 11 OUTPUT 137 
URITE(6.11’t) WTPU? 150 
GO TO 7 CUTPUT 139 

:..STORE OATA ON PUNCHED CAROS FOR RESTART CWfU3ILlTf 
OUTPUT 1’10 
OUTPUT 191 

C OLITPUT 142 
1s CONTIICE 0UiPlJ-T 19s 

cJulcNo-0 OUTPUT 1r-r 
CFJ(DNO-CARDNOt CUTPUT 1qs 
UAiTE (7.1S2) YHW~.A~PHA.CA~WA.RK.P~IIFO.CARD~~O OUTPUT 1’46 
UflITE(7.132) RJ OlJTPUl 147 
CAWtiO-CAllSMOtl WTPUT 140 
UIIITE (7.122) NIT.NIPHI,HAERL.P1Ihf,R1It4F,V1I%F,.CA:CON(.CARD!IO OUTPUT 1q9 
CARDNO-CW.LJ~~O*~ ot~lt’ul 150 
URITI(7.119) 7..CAAONO O’Jlt’?IT 151 
DO 30 J-3.NT2 DUlP!J1 152 
03 30 K-3.tU’tlI OUTPUT 153 
CARDNO-CAfGNO* 1 OUTPUT 1w 



SWAOUTIM OUTPUT lb/lb OPT-l FTN ‘I.t*‘+bO m/15/79 1a.sa.s4 P&E 4 

175 

100 

185 

196 

19s 

200 

205 

210 

215 

220 

225 

MITE (7.120) P(J.K).RHO(J.r:),U(J.K).V(J.K).U(J.Kl.C~~DNO 
SO CONTIttU 

00 31 K-S.NPHI 
CRR3N3-CN~DNO*l 
URITE (7.121) AS~K~,ASt~K~.RSPHIi~O.C~~ 

51 CONTItiLE 
EID FILE 7 
AEUIhO 1 

C 
C 

URlTE(b.118) 
GO TO 7 

cs 
COfdT1td~E 

C. .OtJTPUT SURFACE FLOU VARIAflLES 
C 

2s 

w 

11 

6 

XL-Z/ZEI(D 
URITE(b.100) Z,Xl.DZDT.ICONST(S) 
PART-1 
DO 11 K-3.NPHI 
PHI-I’tlIP(K )‘RWI 
IJIK-U(3.K) 
WA-V(3.K) 
WA-U(3.K) 
IF (fd\EN.tQ.-1) CO TO 25 
PCWI-P(I,K)/PlINF 
CP-2.0/~GA~~~'XW(CM~~21*~POPI-1.0~ 
RORI-Rti3(3.Kl/R11NF 
CALL RGAS~P~J.K~.RHO~S.~~.C.ENTH.TE~.ENTRO.CASCON.URGx.-f.~.2~ 
RT-GsASCDN~TEH 
TE:‘s I:-TEE/l II 
PHHT-~;~.K);(A~O(~.K)~R~~7 
tiRT-EtiTWB3DYH 
CO TO ;yI 
cotIT1tt& 
PDPI-P(S.K)/PINF 
cP~2.o~~ch:~~=xr~c~~~2l~~POPI-1.0) 
RORI-RtiO( 3 .K )/RtiOIN 
POVEti~~~P(3.K)/A~tO(S.K1 
OS(1.CYY\~~~.\‘WI~~ZIV1IA~TZ 
tiRT-1 .D-O’.Q 
C-SbRl(C.fin(l)~MS(POVCRR)) 
ENlRO-PLOC~~~S~P~~.Kl~/F~tiD~3.K~~*GIV~~~ 
IF (CASCON.NE.D.0) lEr)‘K-POMRH/GASCOtJ 
CONTIXE 
WA-MA/C 
WA-vtlA/C 

WTPUT 
OUTPUT 
OUTPUT 
0u-rPlJ-f 
CUTPUT 
Ot,TPLtT 
OUTPUl 
CUTPUT 
Gil 1PUT 
0uTPU-f 
CXJTPUT 
0iJlPlJ-f 
0liTPU-f 
OUTPUT 
CUTPUT 
D’JIPUT 
OUTPUT 
OUTPUT 
OUTPIJT 
OulPLJT 
WTPLIT 
0UlPU-l 
c4JTPUl 
WTPUT 
oulPlJl 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUlPUl 
OUTPLl7 
OUTPUT 
HJ7PlR 
OUTPUT 
(YJTPUT 
OUTPUT 
OulPUT 
OUTPUT 
OulPUT 
DulPUT 
OUTPUT 
OUTPUl 
OUTPUT 
CUTPUT 
OUTPIJT 
OUTPuT 
OIJTPUT 

WA-WA/C OUTPUT 
UHITE (6,109) P~~I.RB~K~.CP.POPI.RORI,UnA,VWI.VnA.C.PHRl.MRT.TLWK. OUTPUT 

lENTHO OUTPUT 
COfiTINLE OUTPUT 
GO TO 7 CUTFUT 
CONTIt&X OUTPUT 

C 
C. .OUTPUT SHOCK LOCATION 
C 

URITECb. 110) 2 

OUTPUT 
OUlPtJT 
CUTPUT 
OuTPUT 

15s 

:: 
158 
159 
lb0 
lb1 
lb2 
163 

:2 
166 
161 
168 
lb9 
170 
171 
112 
173 
174 
17s 
116 
177 
178 
179 
180 
101 
182 
1fJJ 
1Wi 
11s 
186 
181 
19e 
119 
190 
191 
192 
19s 

:z 
196 
197 
198 
199 

32 
202 
203 
204 
205 

SE 
201 

fE 
211 



‘I 

SLBROUTIM OUTPUT lb/lb CfT-1 FTN Y.bt4bO w/15/79 le.%.% PACE 

00 12 K=S.WMI 
230 

23s 

210 

WS 

PHI-PHIP!K)WMDI 
URITE(b.111) PMI.RE~K~.RBt~K~.R~PH~K~.R~~K~.RWZ~K~,R~PH~K~ 

12 CONTINti 
GO TO 1 

19 CONTINUE 

:..PIJXC” OATA CARDS FOR 3-O S-O-S COOE 
C 

READD(S.1557 XHACHI.XLI%-~O 
135 FOR%IT(ZFlO.S) 

PIN-l.0 
RI&l .O 
READCll) X~CHO.AL.PHAO.G.NIT,NIPHI,WI.P~.R~,O~.~.RK.PHIFO.RJ 
AIM-S’iRT(C) 
OIN-Xt!AChO’AIN 
READ(11) Z.~~P~J.K~.HMO~J.Kl.UCJ,K~,V~J.K~.U~J.Kl,K-3~~~I~. 

= J-~.NT~~.(RStK).ASZ(K~.RSPHI(K).K-S.~HI) 
P?OP~-~~.D.G’XMAC~I~‘~-~G-~.O~~/~G~~.~~ 

250 

255 

260 

265 

270 

275 

200 

285 

R?ORl-~G~1.O~*~~~CHI~*2/~~G-l.O~~X~CHI~~2*2.O~ 
A30Al-SGRT~P3CPl/R~ORl) 
JC-NT2-2 
KtWPHI-2 
00 22 K-S.NHI 
KK-K-Z 
DO 25 J-3.NT2 
JJ-J-2 
P(J.K)-P(J.K)/PINF~IN 
RHO(J.Kl-Rt(O(J.K)/RhOIt~‘RIN 
U(J.Kl-U(J.Kl/QIt~II(IIN 
V(J.K)-V~J.Kl/OItit~IY 
u(.J.K)-u(J.K)/QI~~~ LOIN 
ED~~.JJ,K~:)-R~IO(J.K) 
~0~2.JJ.KK,-R~lO~J.Kl’~~J.K, 
E0(3.JJ.KK)-RIiO~J,K)~~(J,K) 
EOtr.JJ.KK)-Rt1OtJ.K)lu(J.K) 

2S~~‘1~~.JJ,KK~-P~J.K~‘GHn~~~*O.S~tIO~J.K~*~U~J.K~*=2*V~ 

RCBtKhl-RStK) 
RO!IL(l:Kl-RSZ(K) 

22 RWPhlKK>-RSPhI(K) 
IF(NT3S05.GT.l) GO TO 28 
L’fiITE(7.133) ~~~EO~II.JJ.~K~.II-l.4~.~O~l.JJ.rl).JJ- 
UfilTE(7,lYl) (R~B(K).RCf)ZtKl.ROBPH(K).K-l.Kn) 
GO TO 29 

20 YRITE(73 (~~EO(II.JJ.KKl.II.1.‘4l.FO(l.JJ.KK).JJ-1.JC 
x ~ROD~K!.R~Z~Kl.RO~PH~K~.K~l.K~~ 

29 CONTIHCE 
READ(l2) XWICht~.RLPltR~.C.1rII.)(IPHI.NP.P~.RJ.OS.CA.Rr: 
REIW12) Z.~(P(J.Kl.R~G(J.K~.U(J.K~,V(J.L).U(J.K~,~- 

* J-3.NT2~.~R:(K).RSZ(K~,RSP~~l~K).K-S,NP~I~ 
AA.l.OtGR~(ll~X~Ctit~~~2 
all-AA-1 .o 
PINF’~-~.O/AP*GAH(~) 
RINFL(-l.O/AA=CAH(lo 
OINF’4-SQRT(Bh3/AA) 
AINF4-SQRT~GRn~l~*~l.O~~lNf~~~2~~ 

l.Jt).KK-l.KH) 

).KK-l.KH). 

.PtiIFO.RJ 
3.WHI). 

OLfrPUl 
OUTPUl 
OUTPUT 
0UTPU-l 
0UTPU-f 
OUTPUT 
Ot..PLll 
0lltPb-l 
OUTPUT 
OGPUT 
OL-PUT 
OVTPUT 
OUTPUT 
OUTPUT 
OUtPlJT 
CUTPUT 
OUTPUT 
WTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
CuTPUT 
OuTPUT 
CUTPUT 
DlJ?PUl 
OUTP’lT 
WTPUT 
OUTPUT 
OUTPUT 
olnrm 
ou rout 
OUTPUT 
OUTPUT 
OuTPuT 
OUTPUT 
OUTPUT 
WTPIJ-I 
0UTPU-f 
OUTPUl 
CxnPUl 
@JTPUT 
CUTPUl 
OUTPUT 
WTPUT 
OUTPUT 
OUTPUT 
OtJTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
(YJTFUT 
OUTPUT 
OUTPUT 
0uTPUT 
OUTPUT 
OtlTPlJl 
WfPUT 

212 
215 
214 
21s 
216 
217 
210 
219 
220 
221 
222 
223 

3% 
226 
227 
221 
229 
230 
251 
232 
23s 
2yc 
2x8 

3:; 
2JS 
2J9 
ZrO 
a1 
2-(2 

25.6 
257 
250 
259 
260 
261 
2b2 
263 
26’4 
265 
266 
267 
2b8 



SWROUTINE OUlPUl 76/76 OPT-1 FIN ‘+.b*WO c6/15/79 11.SO.Jb P&E b 

290 

295 

500 

SOS 

310 

315 

320 

52s 

S3D 

335 

540 

7 

00 26 K-~.tV’tiI OUTPUl 
KK-K-2 OUTPUT 
00 21 J-Y.NT2 OUTPUT 
JJ-J-2 OUTPUT 
P(J,K~-P(J,K)/PI~r(*P30PlrPIN WTPUT 
RtiO~J.K)-RNO(J.Kl/RINF~~A3GRl~RIN OUTPUT 
U~J,K)-LJ(J.Kl/AItc’~‘4’AT7Al~AIN WTPUT 
V~J.Kl-V~J.K~/A1t~I‘~‘AJ?Al*AIN OUTPUT 
U(J.K)-U(J.Kl/AlNt’~~ASSAl~AIN cxJlYlJ1 
EO(l.JJ.KK)-HllO(J.K) OUTPUT 
EO(r’.JJ.KKl-HI!O(J.K)=U(J.K) OUTPUT 
E0(3,JJ,KK)-RHG(J.K)ry(J.K) OUTPUT 
F.O(‘d.JJ.KKl-RltO(J.K)*U(J.K) 0cnPLJ-f 

27 FD~l.JJ.KK~-P(J.K~~MW(4~*0.S~RNO~J.K~*~U~J.K~~’2*V~J,K~~~2tU~J.K~ OUTPUT 
am*2> OUlPUT 

RDD(KK)-RS(Kl OUTPUT 
ROIl.?(KK)4SL(K~ W1PU1 

26 RWt’H(KK I-RSPttI(K 1 OulPUT 
IF(tilOSOS.CT.l! CO TO 32 OUTPUl 
URIiE(7.13:) ~~~ED~II.JJ.KKl.II-l.rO.FO~l.JJ,KK~.JJ-l.X~.KK-l.KH, OUTPUT 
URITE(7.134) (I~CU(K),R~Z(K).R~t’~(K).K-l,KM) DU!FUT 
CO TO 33 CUTPLn 

S2 URITEC7) ~~~EO~II.JJ.KK~.II-1.~~.FO~l,JJ.KK~.JJ-l,JC~.KK-l.KH~, CUTFLIT 
* ~ROB~K~.ROBZ~K~.R~~H~K~,K-l.KH~ OUTPUT 

33 CONTItiUE OUTPUT 
R’:-Rt1S(S.WHIl OUTPIR 
PI(-P(3 tiPr111 
P~-SQRitU(S.NPHI)~*2.V(S,~NI)*~2) 

CXJTFUT 
OUTPUT 

A’I-S’JRT(CFJ-‘,1~r’1/Rq 1 DUTFUT 
ZSTAT-::‘I-0’1 )“i@Si SIG31 OUTPUT 
XLATa-kLA?W/AWrDI OUTPUT 
ZI?IN1-L~T~T~~l.O-T~~~SICn~@TAN~XLA~D)~ OUTPUT 
oi-Xr.9ctIC*SbRT(vwrwl OUTPUT 
ALPH-ALPitAO/RfOI Ol~7F1Jl 
SALF-SIS(Al PI+) OUTPUT 
CALF-COS(f*LYti) OUTPUT 
SLM-SIN(rL&WJ OUTPUT 
CLnn-toS~rl Am, OUTPUT 
QlI-Y..~.~:li!rSQAT(G9~) OUTFLn 
uIs-c.ir:rtiF-aiI*:Lw WTFUT 
WIS-a1~CALF*QlI~cL All CUTPUT 
01s-11NI~~IIS~~Z~Vl5.~~~ D(JlPUT 
Y.KN‘A-r.1 ~~!r~ll~~f;~lrIS/UI~) CHJ7PUT 
21s.alirCl);o(r.lU’A)/cL~n OUlFUT 
URITE(6.1;‘9) XtU~C~~I.XLIVW.Z~INl.ZIS DUTPUT 

129 FORt’Al(~ STAAiItrG SOLUTION CfNERAlEO FOR 3-O S-O-S CODED/* rV\CHI-m OulPUl 
= .F6.2/* LAmDA-*.Fb.2/1 ZHIN-*.Fb.Z/* ZIS-m.Fb.2) OUTPUT 

133 FORrAT~SE15.7) OUTPUT 
134 FOHt?~l(CE13.b) OUTPUT 

Co!17:wE nl,TP,,T “I.. I. 
130 FOlltU\~~llil.SK.7tt~~\CH l .FP.b/6X.OIiIYPtiR - ,FP.6/bX.btrC;AmR l .FS.J WWuT 

*/bX.O~iSIti:irI - .FS.21 OuWJT 
101 FORtt77~1H0.SX.12HZ-INITI~ . ,F?.2/bX,lML-FINAL - .F9.2/bX.llWHl CvlFUT 

*-ZI.RO - .Fb.?) o(J11’11~ 
102 FORt%Al(1tlO0.5X,6~tNlT - .IZ/bX.btcNlPNI - ,I2/6x.15lin:IrcaO OHMA - *I CUIYlll 

81 0u1ru1 
‘/bX.btiNITER - .I’4/b):.btftd’RNT - ,Il/bX.DHIFRNT - ,Il!bX.~~iNCOhC - . ij~lfPi11 

219 
210 
271 
272 
27s 
219 
21s 
216 
277 
278 
219 
280 
261 
202 
20s 
2w 
265 
286 
287 
216 
289 
290 
291 
292 
293 

:2 
296 
297 
298 
299 

:2 

:: 
SW 
SOS 
sob 
SO7 
SO9 
so9 
110 
311 
312 
313 
31r 
31s 
S:b 
s17 
310 
319 
S2D 
321 
s,?2 
12s 
3w 
SZS 



sLaRoulIN OurPUT lb/lb OPT-1 FTN ‘d.b.‘4bO a/15/79 10.50.56 1 

SM 

355 

3bO 

MS 

310 

s75 

380 

YJS 

590 

595 

=Il./bX.?Ht~MPRl-.12./bX.?HttRZA; - .I21 OiJlPUT 
105 FORKA~(~HO.SX.~~~?:/OT - ,Fb.J.lM INITIALLY /bX.lCHCLLTA-X - Fb.5 CUTPUT 

=/6X. ouT?ul 
*lflGELlA-Y l .f6.3) OUTPUT 

1CW FORW3T(l.‘-tO 5X ShS:%l - 
4JX,miTME2’- ‘.I11 

.ZI/bX.ltOZSLE - ,I1/bX.dH7iU’El - .II/ OUTPLIT 
CUTPUT 

105 FO~.~T~~~~O.~~X.~~IK-.I~.~X,~H PHI -,FI.I.JX.‘IMZ - .FlC1.61 CulPUl 
106 FOfl~~l~1~~0.1X.1HJ.SX.lCn R ~X.1W.11X.3t~A~t0.11X.1HU.12X.1 OWPUT 

4~.12K,lHY.6X.11H(S-~l~~~j~CV. CIX.llh.bX.5HiT .7Y.~HH!HT ./) 
FOR~.~l~lX.:S.~~F1~.~.?~lt.~lJ.:~.S~ffFlJ.~~,~Fe,~.i~.~~F7.r) 

OUTPUI 
101 cwvur 
1CI FO-7MT(lHO.lSX.29t:~IliiFI~CE FLGid VAHIF&LES AT.2 -.F~O.~~/~OY.~~IX~L - CulPuT 

WF oulT’LlT 
*10.b.5X,Yi~ZDl-.FlO.b.:X.!l!ITER-.IS//3X.~t~MI.~x. OUTPUT 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ &.fTPUT 
=9X,ltiA..¶~.4HC3W .~X.~YH/~IT.SX.‘~~I~~W.~I.~~~(:-~.~Y~.’~V/) CWPU-i 

109 FORrJtT( 1H .i~FS.1.lX.~F9.4.1X.CPF7.1(.lX.lPtl1.4.2X.l~Cll.~.2X. OUlPUl 
*CPFI.~.iX.CPFO.*.?X.GTF).rl .2x.lP~ll.r.lx.OP~l.r.lx.Opf1.5.lx. ouTPU7 
WF9.2.lX.lPEll.r) OUTPUT 

110 FORW~(~HO.~OX,~~~~DY ND SHOCK GEOYTRV Al 2 - .F~.S.//~X.WHZ. OU’IPUT 
XQI CNITP~IT _.. 
1,2HA9,6X,6t’DDI:8/3L. 5X,Ch3fR!/M’HI, ?X,2liRS.OX.6H;.R5/DZ.:X:.Ct’OAS/DCHI) OUTPUT 

111 FOR.Wl(lH .~X.t-S.l,3X.FP.r.~K,F7.‘l.~~.F9.~.~X.F9.~,~~.F?.~.~X.F9.~ C’UlPLcT 
.I OlITPm 

112 ~ORr.Al~l~lO.Ywt~Ou FIELO DATA IS STOAZD I% 015rl) GlPh 
113 FOR!(RT( 1~ . ~CIII! PI!OA CttfCK - Y’LED Cf S@yO IN CulPUi) OUTPUT 
11r FORW~~~MO.~~~~~LCU FIFL3 DATA 1J STG~LD M1 DI’.KZ) OlJTPUl 
115 FOR~l~1HO.SX.2~HPCRCChl OF RAX. STLPSIZE - .f’4.2/6X.ItYZTHDD - .Z OUTPUT 

::bX.l2r.SM COW 
DuTPU7 

- .Z2/6X.~ElA-.f5.:.‘6X.6HOr(:GA-.F6.5) 
116 FOF.IC~T(INO:SX.~~~‘INF - 

CUTPUT 
,E15.6.5X.6kRt~~lN - .El5.6.SX.7WJ!tC - , Oll1PU-f 

YlS.6) CUlPU7 
111 FOWAT( 10 ,5X .L(HK - .I2.6X.Lt~HI-.F10.6.SXSlXIIlrf-.F10.6.5X.SHVIIQ- GuTt’ilT 

~.FlO.t.SX.:~~LIf~F-.F13.6) OUTPUT 
118 FORKAT(ltiO.Jl~0R7A IS SlGRf.0 ON PLWZNC CPRDSI QUTPUT 
119 FOA~AT~lPElS.b.61X.I~~ OUTPUT 
120 F0A1~~7~5~1~i15.61.1X.1~1 CUlPlJT 
121 FC~tlit7C5~1PE15.6~.!.lX.1~1 OUTPUT 
122 F~h~+\1~515.Lc~ll’E15.6~.lX.I~~ OUlPUT 
123 FOHf~T~l~5.l2~J’~LBS/S~fT~-.1PEl3.b.lX.16H~~~~~~~l.uGS~CUf7~-.lPE1J.6. CulPUT 

=1x WTPUT 

124 

125 

126 

2lPEll.Lo 
FOfirS(;(lH .SX.‘4HK - .IZ.Sr..‘tHPHI-.F10.6.SX.SHCI’Q-.E:S.~.SX.WIHF 

‘-.L’lS.b.SX.5truINF-,El3.6) 
FOAnAl(lH .I~.lX.~F9.5,lX.lPEl2.S.Ik.1PE12.5.lX,Cu~9.2.l~.CPF9.5. 

=lX.CPF9.S.1X.O)F9.S.lX.~F9.4.lX.1PL12.5.lx.~F~.rc.lx.CPfb.5.lX. 
=;PF7.‘l) 

FORW\TClH3.Sx.‘4MFFEE STREP4 HC’A~IZAT:ON (jONSTPN1S - P-.lPEl2.5. 
11X.2HR-.lPtl2.S.1X.7HV~AX.A-.IPEl~.S,lX.2~ti-.lpEl2,S,lX.2~~-~ 
2lPE12.5) 

OciTPUT 
OUTPUT 
@JTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OmPU1 
OUTPUT 
OUTPUT 
OUTPUT 

121 FGfMAT( 1~0,lX. 1HJ. 5X. lk!R.lOX, 1~~.12X.Sl~~HO,OX.~~~7E~. 5r..6W-YACH. RJlPUl 
4~.6liV-~hitl.GX.6~1U-tiA~~.5X. Ui;/A. 10X, !HA.W., lH1 .BX.~WI/tll .5X. OUTPUT 
4IICOtT I OulPUT 

120 FOR~MT(lHO.5x,7ffiASCON-.lPEll.Lc 11~ ) allPUT 
131 FCl?nAl(lti .lCtiLiAlA STOHCD FCA 2-a lPflS.7) OUTPUT 
132 FOH~Al~S~lPE15.b~.lX.I~~ OLcPUT 

RETURN DulPLJl 

561 
362 
363 
3w 
36s 
366 
361 
36(1 
369 
370 
371 
312 
373 
37q 
37s 
376 
1171 
576 
379 
SC0 
301 
382 



SWRCUlINE OUTPUT 1tJlb WT.1 

400 EN0 

flN ‘4.6*460 06/15/?3 18.50.36 ?ME 8 

0UlPur 363 



10 

1s 

25 

SO 

55 

40 

45 

FWCIIOH PGHS lb/lb OPT-1 FIN *.64&O 

C 
C 

99 

100 

101 

10.2 

105 

FLMCTION PGMS(H,S.M) 
PRCG. COWulES fAESS@E TMAT COArtEYOWS 10 A GIVEN EHfGl FWI 
LNTAWY. 
EY.15HNfu PRO01 
RiRL n 
COn’~‘~H/f~Ch.G/F;PEA..1,URPRT.E03YH,EOOYS.PSON~:.RSOHIC.P1I~.I(II~ 

~.VlI~F.NilF~C;.Nh!~C’JT 
C3~0f~/JGI~tl/~.~P.GW\CH.HU 
CO~1CIN/COhRG/PO,RO.TO.CCNC,GASC~.HG.SO.W.ATO.GX 
LOCICAL BOL, THN 
W-H 
Y-S 
GPJXH+l 
TAN-.FA!eSE. 
Pn-(1.oE*Il=Fo 
PL-(s.a-6)wo 
CCHlItiiX 
MU-1 
CALL IEROIt((PL.PH.l.~-b.PAOOT .EC ..XJt.YY) 
Pots-~xX*rY~~2.0 
1F (80~1 GO TO 101 
CAl.L HCAT(PC~iS.RX.P~.WX.IX.SP.CA)CON.CX.-1.5) 
MX.H/(GA:COh~lX) 
SX-S/GASCON 
RX-PIJP.0 

Ob/lS/79 

PGMS 
rws 
PGM 
PC.!6 
PGHS 
UEPLG 
AEIUG 
JGINI 
c0uRc1 
PO45 
PDCS 
PMS 
PWS 
PtscS 
PWS 
PGMS 
PWS 
PGtiS 
POIS 
PWS 
PiaS 
PChS 
PCMS 
PclnS 
FGHS 

MITE (6.1001 HX.SX.PL.PH.tl.PGHS.RX PGMS 
FOtWAl(ltiO, lbHNOHCON.PGttS. WRT- ,lPEll.‘I.lX.WS/R-.lPEll.‘d PGMS 

8. PGtiS 
11X.S~L-.l~Tll.r.IX.?~Qr-.1PEl1.~,1X.2Hn- .CPF7.1.1X.SWCiMS-. PCHS 
21PEll.‘4.~X.5HR/RO-.lPEll.‘t) PC&S 

IF (Tfthj RElLm . P&S 
TRN..TRix. 
PM-t S.SE*S)WO 
M TO 99 
CONlIhCL 
If (Hw.PHT.tiE.2) M 70 102 
RETLRN 
CONTlfLL 
CALL AGAS~PGHS.RX.Ax.HX.TX.3P.UlfCMI.GX. 
tix.ti/(GAS:O~~Tx) 
SX-SIGASCCN 
PX-PGIWPO 

-1.5.2) 

PGHS 
PMS 
PGtiS 
Fats 
PGMS 
PGHS 
PUIS 
PWS 
PGnS 
FGMS 
Putl 

MITE (b.lOJ) H,~.H.PWS.~X.SX.PX,TX PWS 
FOH!+RT( 1~ .iQiV;HS- H- .iPCll.~.lX.2~~S-lPEll.~.l~.2HH-~~~.~.IX. PWS 

1S~PS-1PE1l.4.lx.Slit~/AT-.1PEl1.1(.1X.YHS/R-1PE1l.~.‘.r..S!~/FO-lFEl1.‘~ PGHS 
2.lx.2~1-,lPE11.‘0 PGMS 

HETURN PGHS 
END PUIS 

18.59.36 PIy;L 1 



SL~ROUT~M PnAvj lb/lb OPT-1 FTN r.b.440 

1 

: 
C 

5 

10 

IS 

23 

25 

so 

35 

40 

4s 

so 

5s 

87 

106 

90 

101 

91 

SLBRO’JT:t* Pt4’JG~WG.Pl.P2.R2.LR) 
REItiuAflsT (10-c-11) --BY LJSE Of PRRMlL-MCITR fC!WaA RO STATE 
RELAIIw AM.) GXVEN fLou PAW PJO TU?NJI*, MAE PHCrAH? CWuTES 
DC;%- Sll”M FLOU PtlCV. 
RC * K’.!‘i\L tq 
Lci.iICtu tlC& 
COrt%N/:C:.R;~‘~O.RO.TO.CO?(C.GASCOI(.t(0.S0.AC.RYO.Gx 
COW,;!i/!,f Fu.(r.‘trf’f.At . haW.FRT. H. S.PSONIC.RSCt4IC.Pllt@.RlI~ 

~.VlikF,t~IlA~!;,h~~ir~tT 
DIt?ti:1~.~ Ct!h(LH:>).NR(Z) 
OItihSIG’i PTiui(2:~1.~n~lw(2SO) 
DATA E~!~(~~:(~).EPP~R~~)/-L(~CRES,L(~IC / 
CAlA AKC; ;iS7, ;‘FS?n/ 
DAlII ttlGT.STCl~l..l./ 
CfilA WLc:\jttfll.O/ 
DATA M.l3Tl4/2SD/ 
OAlA I l.?:/‘O/ 
DATA RYPRC/O./ 
IF (112S.tK.lZJ) CO 10 II 
IF (t~.~.tiTol.tR.S.t+.STOl) GO 10 67 
IF (WiG.EO.O.0) LO 10 66 
Gc 10 lCI0 
1123.:23 
nr<r -c,A5CCt4 
STCT-S 
HICT-H 

l%/15/79 

PMJG 
Prw 
PtWG 
P PA-2 
FtwG 
PrsvG 
cwv81 
RERltl 
At&G1 
WA; 
P?WJG 
PIWG 
P raw2 
PtWG 
FWUG 
P ?A’(; 
tvnrc 
P twG 
Prs\rG 
PrPa 

Et2 
P?NC 
Pt+-UG 
P t%G 
PtwG 
Pr(AHG IF (‘:d!f’RT.ff.l) URIT[: (4.1D6) @G.H.S 

f0fiw41(1t+0*11tiwHfw RWLC-. 1PL12.5.1X.?M00~-M-.1~L12.6.1X.?~BOclY PtWG 
r-3.. PNG 
llPEl2.Sl Pti 
PXC-P&i(t4.S.l.O) Prw’G 
PLWPE-Al C&!PXO) P KQG 
PTriB( 11.PLWRE PraG 
PLhl;-PLWAi FWVG 
Pn:il!l( 11.0.0 PWUG 
SW-O.0 PFA’G 
CPLL HT~AS~PXO.RI..RI.KX.TX.STOT.RPI.GX.-1.5.2) P rJuG 
IF (h~kt’RT.ff.1) URITE (6.107! PXO.Rl.iU.Mr,lr.S:CT PW3G 
FCfWil(:M .lCwWr’R’& PS-.lPf11.‘#,lx.WRS-l~‘Ei1.~.lx.~AS-lPEll.~.l PtI%‘G 

‘1. ftwc; 
2S’~~~5-lP~ll.~.lr..~MTS-lPEl1.~.Ir.S~~S-l~Ell.~~ Prawi 

GWE!-l-Al.Ifb~kb!/PYO PWG 
U~~i..~l~:~~/(GF~~‘,-l.O) Pnp?G 
P:c.aII-PaD Ptwc;; 
RS,:NIC-kx PtVWi 
FPFE-NiDT-HX P tcax; 
FO-FFRE P IWG 
AXC-Ax Prswi 
HI@-HX 
DEL P-O.05 

PW-Vti 
Ptw& 

WL-O.D- 
NT-O 
FLhPHE-PLWEE.GELP 
PLWAL-PL1YHf -CELP 
IF (hl.C.C.EctnlfQ3) C3 TO 96 
PX-L>P(YLI~wC; 
CR;L RCAS(PX .RX.Ax.~.TX.STOT.Mx.G~,-1.5.2) 

Prw?Z 
PrivG 
P t%TG 
P ?!!vG 
PtWG 
P rvwi 
fw%G 



P 
ul 
UJ 

SLaRculI~ Pw-ulS 76116 CPT-1 FIN 4.6.‘4bO 06/15/?9 10.SI.M 

60 

65 

70 

15 

00 

OS 

90 

95 

100 

105 

110 

150 

151 

C 
96 

92 

93 

w 
95 
97 

00 

Pmiicrti,.~.n - Pratrt 
IF (w.P~~T.M.Z) Co TO 131 PWVG 
TC-TX/l.8 P n*t 
PK?iKl.Tf!~~;5t~iry~~ P WCG 
PflTf&S.LUlW’iV‘LL(’ 4, , P tL?& 
L’RI’IE (6.lt.O) ~T.FX.EX.~.HX.~C.A~.F,G.P~~~.P~~~ PWW 
fORYJ4l(lH .13,1x,dw’.. 11‘El3.6.lX.2~d-.lPE10.s.lX.2HA-.lPLIO.Y.1X. PlaQs 

12~~~-,1pf13.~.Ix,~~-.~f~.2.1x.~-.~F?.S.1x.2~..1PC1~.~.~x.~. PtVWi 
2.1Ptll.~.l?.c7~-,CpJ~.5.1X,JrV(il..~F9.Lo Pww; 

COhTlK~ ?rw*; 
FPRE-F 
WRf -G :%2 
IF (RX.EP.R?.PRE) Go TO 96 P!WG 
!F (I.L\“.~I!;O~EG.G:.Yf.O.O) GO 70 96 PMUi 
IF (AWIltt.LE.W?UKMl GO TO 91 P ?%a* 
RWHL:RX P3AJG 
cc TO 91 PrWG 
.---;-.--..-----.-.......-~...... p- 
CGNTI Nlf 
IF (NUlD’A1.EO.O) co TO 01 
RW’ACH-ASKM 

PM+, 
PWJSi 
PWYIG 

HHAl.H/R?O PM4 
:RsT-S/GASCGN FtWG 
W!IlE (6.32) ~iR~7.~H~T.CNIO.~~1.FO,RO.TO.P.IlX rnrw 
POH.“~~i~llll.~ln---fn~olL-~Y~n xfuiIwi r&c-- .II’~~C:EhlH..lPE15.7.1 Pr%‘C, 

q 
l.~~fNlRiP7..lFElS.7.1X.10*~GR1~~LO-.lPC1~.7.lX.~~~:P/R..l~ClS.7 

P Mwi 
PWJl; 

Z/lH .:t30-.lPE1~.b.1X.!~~G-.I~~l~,b,lX.S~l~-, l,‘i’11.b.lX,O1~~S-CC~~- P?fJp,a; 
3.lfElJ.b /l~c0.9.~,4rtl’/PO.YI,t~Y~-~~r;.Ix.5~~l~~~. nr.wrA~~. 9x. PIwn; 
rClit!HO/l!o. 7x. 5W/HlO. ox. MlLw(c).6X.54’S@~L. sr .:r*NlAO) PttWZ 

CO 95 Nl-l.NY PM% 
P.l’XFiP Iitl?( Nl )) PHW& 
ClQL f1:.4:~~.RX.rU.IiX.TX.sl3l.Pllr(.r,l.-l.5,2) prrul; 
A~~~CH-Si~l7(~~S((HfOT-ttl)‘3.0))/A)I Pwxci 
PRAI-P/F0 PHQY; 
FI::~;:~-PKT~(N~)~R~MG FtWt 
RRRT-Rr/RO PnlLS 
HRRT-ttx/RlO was 
TC-TX/l.3 PtWli 
CALL RSA5~P.RX.IU(.HX,TX.EN7RO.RRX.C.x.-l.L(.2~ PWC 
IF Odl.M.til) DAL.~P-~P~~~%(N~~~~-FM~Y)(~(~~~~~P~A~~~H~~~~-PT~(N~)) PM&J& 
WlIlE(b.W) N1.~‘CIAl.PHTIYIO.@~~.~C~.hcllAf.,~HAl.li.~..[NlA~ PWG 
FGl’WT(lH .l~.lX.V(i~‘tlS.t)) P rns 
CONTI:rLZ P r&G 
CC!:TIrLE P IQG 
If (rI%.tE.o.o) co TO loo PM 
PZ-PI 
co TO 101 

PriG 
PrfrNi 

sSf 
60 
61 
b2 
b3 
64 
bS 

0: 

:i 
70 

:: 
11 
74 

:: 
77. 
78 
79 

s”; 
02 
OS 

ii 
06 
81 
00 
a9 
90 
91 
92 
93 
94 
95 
96 
91 

xi 

:s 
lc1 
103 

:o”s 

:z 
101 
101 
110 
111 
112 
111 
114 



StEROUlIM PW4FG lb/7b OPT-1 f 1% ‘4.brrbO &/lS/79 19.SI.U FNX 3 

11s 100 

120 

125 

130 

155 

101 

190 

110 
1qS 

102 
150 

103 

155 
1oU 

10s 

160 

CONTINLE 
IF (Pl.GT.PSO~rIC) u) TO 101 
AiWl-ALOG 

. 
~L2W!Zn~NJG1 PRIM 1 NT 1 Nf.MR(ZI) 
IF (!.fR(Z).!tE.Oj &I Ti iO2’ ’ 
AVSC-PH~F~(NY I 
PM;Z-PHlPbl(NY*l~ 
BLwU-Plhll!N?)-- 
BLtU”-PTNI!NY*l) 
CCRZ-(F’~;l-fi~rJ)/(Al~rtZ-A~X)) 
ALW’~-“L’J’S*!~Lt92.BL)P3j~RZ 
P2-f/.P(FlL,l d.2) 
T.&L Ai.~;~P2.R~‘.IU.tt2.TZ.STOT.RRX.W.-l.5.2~ 
u2-so~rcr~~c~ltr6T-M~)~2.o~l 
URHAA’H-U/A2 
IF (tuiFRl.LE.1) RETMN PryITG 
WlITE (6.1101 tCRl.RLlcPO.~Y)91.IlltB2.AHU).W~Z.~~~Z.OLRZ.~.~l Fr*ct 

l.AltS2.B~.riPG.R~~2.UL~E?.PZ.R2.~.HZ.T2.5lU~,LIE~~Ct~ Fnl-eG 
fCHhfiT( 1H . i2tfWtWr;- F-P- .cPf ~.~.2Y.~~tP-~~1P~l1.Lc.lX~.2X.s~~- PnwG 

l~(iPEll.~.iXl/lH .0x.~c,~-A-~F?.~~2X.*H~V~-~‘1~L11.~.1)1~.2X,4~(LFP- Pf%?G 
73(irfil.q,1xl /in ,oX.~t~P-:~~1l.Lc.lx.~~tn-Irtil.r.lX.~~4-l~f1l.Lc, PtuvC 
31X.‘Z~!~-lFEl~.4.1X.2t~1-lFLll.Lc.l~.~tO-1FE1l.Lc.l~.~~‘~-l~L1l.Lc~ F tvM.3 

Ht.l1~l?~ P r-=ebs 
CC!~TXtu 
Uiil:E (b.lGj) ERRSR(Jrp).~R(-~).PTAB~ll,Pl.)TPB;HT~l~, Ez 

lAG1 .PHlAU(HT) PWJIG 
foW.%Tiln .s4buflRoR IN 5ERcn FRWI Pr.fiM; RwYItci .2x.M.lx.I3.2x. P?V$*; 

125’1rlC1’3l7Ui’D IJITH PZ-Pl. LlC./lti .$tf(l)-lPLl1 b.l~.2W-lPE1J.b.lX. PrWu; 
2St~~t~~-l~L1J.b.~X.Ld~ll-IPLi3.b.lX.2~tA-lPElI.h.l~.5~~A~Nl-lPCIf.~~ PWhi 

Go TO C.0 P%iWi 
COttT:tLE PWbG 
URITE (b.lOS) Pl.PSC+d:C PrWL*; 
FORrAT(ln .‘dZtLNTRY PRCS 10 PtuVG RCUTIr+ 703 LNl’X. Fl-.lPElJ.6.1 PW3*j 

SY. . FWVG 
129HlS GREAlLR THAH SONIC P<~.S~-.lPtl3.6,lY.~~~F.t~~ilD UlTH Pi-P1 PnAu; 
rn.ElC. I Prdvc 

115 
116 
117 
119 
119 
120 
121 

ii;: 

:zNs 

2’; 
120 
129 

::: 
134 
135 
136 
lS7 
1JO 
lS9 
140 
IV1 
1r2 
191 
1rq 
1qs 
lrb 
1q1 
1qe 
1r9 
150 
151 
15? 
153 
1W 
1ss 

:z 
158 

:z 
161 
162 
161 



FUNCTION POLY 16f 76 OPT-1 FTN ‘I. bGib0 06/15/79 10.59.s4 PMZ 1 

1 

5 

10 

C POLY 
FLMCTION PoLY(x.H.c,xo) 
DIttNSION C(ZO) 
K-f+1 
su?l-CCfl) 
00 2 I-1.1. 
X1-8-1 
5Ul-fW*(X-XO)*C(I1) 

2 CONTltAE 
P3LY=SlJti 
RETURN 
EN0 

POLY 2 
POLY 3 
POLY 
POLY : 
POLY 6 
POLY 1 
PoiY 
POLY : 
PC&Y 
POLY 
POLY 
POLY 



FUNCTION PRO01 lb/lb OPT-1 FTN ‘t .O*‘l60 cwlWi9 

1 

5 

10 

15 
99 

20 

100 
25 

101 

JO 
102 

103 
3.5 

q0 

FCMCTION PROOT(PX) 
COmON/RE~G/NREAL.HVRPAT.BOOYH.B00YS.PSONIC.RSONIC,PlINF,RlI~ 

*.Vl1NF.NITAVC.NUROUT 
COf?‘~N/COM?G/PO.RO.TO;CON5.CRSCON.HO.S0.AO.RTO.GX 
CO~~N/JOINl/HP.SP.~CH.HCU 
ORltl 1121/o/ 
DATA NELlP/O/ 
IF (NEW.NE.NEU) N-f-0 
MU-0 
NT-NT+1 
IF (112J.LP.123) GO TO 99 
NEW-NEU 
X123-123 
NT-1 
ARX-GASCON 
CONTItIUE 
CALL A~~AS(PX.RX.RX.HX,TX.SP.RRX.GX,-1.5.2) 
IF (GnACH.EP.O.0) GO TO 100 
VEL-k?lGMACH 
Et&-VELWEL’0.5 
PHOOT-(tL?-HX)/ENC-1.0 
‘i;Ti;;RPRT.M.2) GO TO 102 

IF (ttP.EO.O.0) GO TO 101 
PAOOT-rtiP-HX~/MP 
IF (KWRT.GE.2) GO TO 102 
RETURN 
PROOT-tix 
IF (NUHPRT.CE.2) GO TO ‘02 
RETUtW 
CCNTINE 
TX-lx/l. 0 
PRAT-PX/PO 
MAT-RX/R0 
UflITE (6.103) NT.PX.PRAT.VEL.t9’,.HX.PROOT.RRAT.W 
FOAnAT(lI~ ,?ti~ROOT-.I2.lX.2t~T-.lPEll.r.lX.St(P/PO-.1PL11.4.lx. 

12tlV-.1PEll.L(.1X.3HHP-.lPEl1.~,1X,2HH-.1PE11.L(.1X.MF-.1PEll.~.lx. 
2SttR/RO-.1PE11.‘4.1X,iHS-,1PEll.’t~ 

RETMN 
EN0 

~rlOO1 . . . 
REALG 
RfALG 
CONRGl 
JOIN1 
PHOOT 
“ROOT , .I 

PROOT 
PRO01 
PRO01 
p4001 , 
PROOT 
n9001 . II 

PROOT 
PROOT 
Pa001 
fanOOT . 
PROO r 
PAQOT 
PHOOT 
PRO01 
PROOT . 
PROOT 
FROOT 
f’RO3T 
f’ROCT 

. 
PAOOT 
PRCOT 
PROOT 
PROOT 
FR30T 
*wo1 . ., 
PRO01 
1’1t051 
PROOT . ,, 
PHOOT 
PROOT 
PAOOT 

PAGE 1 



FUNCTION PRO011 lb/76 OPT-1 FTN ‘I .6*460 w/15/79 18.58.36 PnGE 1 

1 

5 

10 

15 

20 

2s 

30 

35 

40 

‘IS 

50 

99 

105 

101 

100 

102 

FUNCTION PROOTltIJ) PROOTl 
COMIO~I~REALG/NREAL.NURPRT,BOOYH.BOOYS,PSONIC,RSON1C.P1INF.R1I~ REALG 

~.VlIttF,NITAVG.NUfiOUT RFALG 
CO~l01:/URCY30/RUR.BUR.CUR.OUR.LILIR,VUR.UUR.PUR.RttOUR.UIC1.M~.NlAL UROt’X 
COf’c’!OI4/WRGKO2/AX.HX.TX,SX URDK 02 
CO~lOH/CONHG/URPO.URAO.URTO.UACON.Gf~SCON.UaHO.URSO.URAO.URRTO.VRGX CONRL 
UUR-IJ PROOTl 
PUR-GM-AUHWlJR PRO01 1 
IF (PUR.LE.O.01 GO TO 102 PROOTl 
RHOUH-AuR/UUR PROOTl 
NW&A--2 PROCTl 
IF (NTAL .GT.‘IDO) NUM-2 PROCTl 
CALL ~?GAS~PUR.RHOUR,AX.HX.TX.SX.GASCON.URGX.-~.NU~~X.~~ PROOTl 
PROOTI-uRCI-HX-UUH~UUA*O.S PROOTl 
NTAL-NTALtlDO PRO011 
IF (NEUR.ri5.1) GO TO 103 PflOOTl 
AX-O.0 PRO011 
NT%-100 PROOT1 
NEW-0 PROOT 1 
CONrlHuE PHOOfl 
IF (NEUA.EO.2) GO TO ID0 rflool 
IF (~USPHT.EQ.0) RETURN PRO01 
IF (NUWRT . NE. ‘I 1 RETURN PRO01 
IJSa-Uw~. s PRO01 
ENTHC-URCl-USQ PRO01 
CALL RGAS(PUR.RHOUR.AX.HX.fX.SX.GASCON,UAGX,-1.4.2) PROOT 
NTXX-NIAL/lOO raooi 
PZ.PUR/UI~PO FRO01 
RHOZ-RIiOUR/URRO raooT 
HZ-HX/(TX*CASCON) PROOT 
SZ-SX/GASCON PRO01 
TZ-TX/l.8 PRO01 
IF(AWR.tiE.O.0) WI-BUR/AUR rfldoT 
IF (UHI.NE.O.0) FFF-U/UHI PROOT 
SMITE (6.101) ~Txx.PuR.RMouR,u.u~c~.~H~~.Hx.~RooT~.P~,~.RHoz. PROOTl 

17Z.SZ.HZ.FFF PHOOTl 
FORHAT[~H ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PRO011 

l6HH-CON-1PE13.6,1X.6Htt-~SQ-lPEl3,6.lX,2titl-lPE~3 6.1X.SHROOT. PROOTl 
21PE13.6 /lH ,L(X,5HP/PO-,1PE11.4.1X,2HA-.lPE11.L(.lX,5~~R/RO-.lPE11.I( PRO011 
3,1X.2HT-.lPEll.~.lX,~HS/R-.lPEll.~,lX.S~H/R~-,l~Ell.~,lX.2HF-, PRGOT 1 
L(oPF8.‘1) PaOOTl 

~?!ETIJRN f’ROOT1 
NCL;f!-0 PRO01 1 
CALL.RtAS~PUR.RHOUR.AX.HX.TX.SX.GASCOl~.URtX.-l.2.2~ t’R&i 
RETURN PROOTl 
U-BUa/AUR PRO011 
RHOUR-EuR/U fO?OT 1 
HX-0.0 PROOTl 
GO TO 99 PROOTl 
END PROOTl 

5 
3 
2 
2- 
2 
1 
a 
9 

P 
m 
w 



1 

SlJBROUTINE ROCODE lb/lb OPT-1 FTN q.6~460 06/15/79 

5 

10 

15 

20 

2s 

30 

35 

40 

4s 

50 

55 

CLt3EOUTIf~E RDCODECP,RHO.U,NR) ROCCDE 
EXTER!:AL PAGO11 RD:O@E 
C@?~t~/U;~CKDD/AUR,5UR.CUR.DUR.UUR.VuA.~~fi.P~.RHOUR.URC1.NEM.NlY UR.‘Xm 
COK\~t~/~:~?~KOl/K.J.tSHIUR.NT2UR.UR~CH.PKKFLM.UR~ WDK31 
COK!Ol4/WSKOZ/AX ,HX. TX. SX LiRDr02 
CO~~~ti.‘C.~tIIiC/L;RPO.LiRAO.~~RlO.URCON.G~SCON,L~HO,~SO,Uh~.VRYID.URGX CONRG 
CO~t~/ECAL~;/NHEAL.tIVHPRT.EODYH.5OOYS.PSO)rIC.RSinlIC.PlIEiF.RlIHF REALG 

*.VlINF.NITAVG,NUHOUT RkALG 
LCGICAL 5OL.TRN.THtil.TRt~2.TRN3.7t?N’t,5OLl,Pd’AYPR AOCooE 
LOGICAL LOTST,KTST.T~~H.T~~~~.T~~H.T~~H,T~L ,czfi; c^‘;c 
DATA NTJT.NTdTl/O.O/ RI,CCE 
DATA LttTSTL .LtiTSTti/lM.. lHH/ RDC CCf 
OATA 1123/O/ RDCODE 
LOGICAL CODES FOR tta5.0 RDCODE 

TRN-.lRCE. STCO ME RDC 3DE 
-.FMSE. MCH. NO cl ON 1ST ITER. RDZOOE 

TRNl-.FALSE. STEO WE aowx 
-.TRUE. ITER. CONV. SATISFACTORILY, BUT DESIRE PRINT. RDcCCX 

TRN1-. TRUE. ST&D t!CDE PDCWE 
-.FALSE. ROOT NOT WITHIN SPXIFIEO BOWOS. SO BCtWDS ARE fWbOE 

EY.FiVQ!EO. RGC ODE 
BOL - . TRLE . ST03 nOOE RDCCOE 

-.FAI.SE. NON-CONVERGENT ITERATION. axwc 
VPRtl-YUR~fUH*WdR~&R RDCODE 
URCI-5@0YH-VPRWO.5 RG: ODE 
LtHI.C5UR/AUR) 
IF cxi23.Ea.123) Go TO loo 
1123-12s 
WRYfR-.FNSE. 
IF C’UR?‘~I:H.LT.I.O) WRYJ’R-.TRUE. 
C0?t1-1.0/(2.0*(1.0-P~LFL;N)) 

RDCOLlE 
RDC ODE 
RDCOOE 
RDCOOE 
RDC WE 
ROC xx 

COtJ2.4 .OWKYFWi/CONl not 0% 
LPER-1.0 ADCOCE 
JURl=NTZUR/3 ROCCGE 
JUR2-2aJUHl RDC ODE 
RKD-0.35 arx m 
KUH=WHIUR/2 RDCMX 
Tlltt-.FPLSE. PGC WE 
712H-.FALSE. not WE 
T21H-.FFLSE. RDC WE 
T.W<- t-AL SE. f!DC3OC 
13L -.fMSC. PL’C @oE 
RllLD-.91 RGC OOL 
RlluI-.999 RD<CDE 
R12LO..95 RGC CDE 
Rli!tiI-.999 ROC CDE 
R21LO. .95 ROC ODE 
RZlHI-.999 RI IC OIJE 
R?ZLO- .90 HCLOOE 
t?22HI-,939 AD<. WE 
R~LO-.5 RPr WE 
RWI-.6 RGC XE 
TRN-.TRuF.. RDC ‘?I;5 
TRtd3.. TRUE. RL’C WE 
TRtrt - . TRUE. RGCOPE 

100 CONT”tIE f!oc OI’E 
IF CWRYJ’R) CD TO SO0 PGC OCE 

15.58.3-6 PAGE 1 

21 
22 
23 
24 
2s 

?i 
28 
29 
SO 

:: 
33 

y: 

:", 

:i 
40 
41 
42 
4s 
44 
45 
46 
47 



SWROUTINE ROCOOE lb/lb WT.1 FTN +.b*qbO 06/15/19 18.58.36 PAGE 2 

TRN- .TRLE. 
lR141-.F&5E. 
TRf:Z- . TRVE _ 
KTSS-.lRRu. 

ROC3OE 
RDCOOE 
ROC ODE 
RDC ODE 
RDCODE 

60 
61 
62 
b3 
6’4 

60 

IF (K.LE.KUR) KTST-.FALSE. 
IF CJ.LT.JURll to TO 80 RDCME 

RPCO?E 
t-f3 ME 

IF (J.GT.JUR~I GO TO 81 
JREG-0 
IF CKT;T) GO TO D5 
FnCTLO-R.?lLO 
FACTHI-AZltlI 
GO TO 82 

65 

70 

RDCODE 
RC’30E 
AD“ OM 
ROC ODE 

D3 CONTINX RDC ODE 
FACTLO-R22LO RDC 03E 
FACTIII-R22141 ROC ODE 
GO TO 82 RDC C9E 
.‘f:EC--1 RX XE 
IF trTST3 GO TO 64 RD: C”E 
FACTLC-RilLO ROCWE 
FACTHI-AllHI mr Gl’E 
GO TO It2 AN 1?;tC 
coNTIt4!Ic IKX mE 
FAClL.0.Rl2LO ROC ODE 

80 
75 

10 
VI 

01 

82 
101 
99 

97 

FACTHI-RlZtiI 
GO TO 82 
JEEt-1 
FACTLO-RSLO 
FnTltIx-R3tlI 
CChTiNX 
Nl. w - 1 
c0tt11tuz 

CALL ;ER5IN(U.Wi.l.OE-S.PROOTl.BOL, 
IF (Rot 1 GO TO 102 
IF (11WZ) C.3 10 lo? 
IF (LOISl.f~!J3.JIi~G.EO.-l) ‘3 TO 111 
NR-1 
NWPTP-WRPRT 
IF (NRCPl.EP.-1) GO TO 103 
H”H,‘RY.rl 

es 

90 

#XX 

Q'I 
95 
96 
97 

95 

100 

so4 
91 
99 . - 

CALL Z~ROlt((:L.LM.l.C-S.rfi~Oll.e~,~.YY) RGC WE 
URITE (6.501) AUR;BUR.CUR,C:tR.VUR.h”~J.BOCYH.BOOYS AGC xx 
FORHAT(l~O.LSICDRIHT TO CHECK FOH ROOlS OF PROOTI. THIS IS PRINTEG RDC'IX 

IFROn R3f3K /lti .ZX.2t~R-.lPL11.~i,1X,2t!0-,IPEII.~,lY,2tiC-.iPE11.L(. RCXWE 
2lr..?tl~-1PE11.I(.:x.2ttv-. 1F~11.~.lX.2t~‘~-.1FEll.~ r’ltf .3X. Rb: Cd 
3:t~~T-.1PE11.~.1X.2~S..IPEll.‘~~ RXCOE 

DELT:f’-0.01 RDCODE 
LtLIST-0.0 ADCCI:E 
cm1 ItILe RUC ltct 

100 
101 
102 
103 
101 

E 
101 
108 

501 

105 

110 

SM) 
ULIST-LLIST*DELTSP A0C00L 
IF (ULIST.GE.~.O) GO TO 501 AGC OGE 
XXX-FAOOTl(ULIST~UHI~ ADCCCE 

:: 
111 

GO TO 500 RDC fi;~E 112 
CoPI-rINC;C ROCGPE 113 
URITE (6.507) I?OC ;XE 114 

SOS 

P 
cn 
Ln 



115 

120 

125 

130 

135 

140 

1’lS 

150 

15s 

SIWROUTINE RDCOOE lb/lb OPT-l FTH ‘l.b*1(60 Obf15/79 10.51.36 PRtE 3 

502 FORWiTClttO.33titND OF CHECK FOR ROOTS OF PROOTl. I 
NURPRT-NURPTP 
GO TO 103 

111 RMD.Rt’EOx.9 
107 CONlIliLE 

TPX- .FN.SE. 
WAIL-WW 
FACTLO-RtEED 
FACTHI-0.319996 
IF CfCSStUUR-UL).LT.O.OOltUL) CO TO 96. 
LOTST-.FALSE. 
BFAIL-lh’i 
LHTSTX-LHTSTH 
GO TO 99 

96 LOTST-.TRUE. 
BFAIL-UL 
Lt!TSTX-LHTSTL 
GO TO 99 i 

102 U-WR 
P-PM 
RHO-RttOh’R 
IF CAX.NE.O.01 GO TO 110 
u-(XX*YY)/2.0 
NEUR-2 
XXX-PRCtOTlCU) 
P-PUR 
FtHO-f?‘lOllR 
IF CAX.EQ.O.0) GO TO 97 

110 hAit4-IJ/AX 
IF CfW’ACH.GE.1.0) GO TO 109 
IF (TAN) GO TO 105 
NR-I 
GO TO 106 

101 CONTINUE 
WI-0 
IF (r;.W.S) GO TO 109 
IF CJ.NE.3) GO TO 109 
N?CJT-0 
NTOTl-0 

109 cONTItflJE 
NTOT-NTOTtNTAL 
NTOTl-f4TOTlrl 
NITAVG-NTOT/NTOTl 
IF ClR:c2) GO TO 91 

RLCODE 
RUC uDE 
RDCOOE 
RDCODE 
RCCO”E 
RCC&E 
RGC ox 
HCC FX 
RDCOVC 
fWC ODf. 
RDC30E 
RD i a>:$ 
RDCODE 
RDCDDE 
RCtC WE 
R3C “DE 
HCC GC!E 
RO:‘5rl,E 
RDC cm. 
RUC OLE 
RDC CX:E 
ADCDOE 
RDC ODE 
AD,: CM 
RDCOOE 
RD: CLlE 
RDC ODE 
RtrC OOE 
RDCWE 
RDC <rDE 
RDCWE 
RDCODE 
RDC ODE 
RDC ODE 
RD: OOE 
RDC bX!E 
AD: CL% 
flc- Gc!E 
RD; ODE 
ROC35E 
RDCC’DE 
RDC ODE 
RDCODE 
RLC ODE 

- R5COCE 
NJ<. WE 
RD;OC.E 
RDCYsE 
RDC @DE 
R@C ODE 
RDCCDE 

115 
lib 
111 
118 
119 
120 
121 
122 
123 
13 
12s 
126 
127 
129 
129 
130 
131 
132 
133 

:sws 
136 
131 
138 
139 
I’(0 
1r1 
1’42 
1r3 
1W 
1*5 
1’46 
l’(7 
ll(D 
1q9 
150 
151 
lS2 
153 

::: 
156 
157 
150 
159 
lh0 
161 
162 
163 
16‘l 
lb5 
166 
161 
165 
169 
170 
171 

C RES,ETS ITCRATIOlt BOU?DS - - - - - - - - - - - - . - - - - - - 
160 C JRCG--1 J.CE.CJ).LT.JURl 

C 0 JtiRl.LE.CJl.LT.JLRZ 

:. 
1 JUR2.LT.IJ).LT.NT%R 

LOTST- .TRa. ROOT kAS t3ELOU I OUER ROlmo 

165 
t .FALSE!. ROOT UAS MOVE IPPER 8OLtf0. 

: 
KTST-.TRLIE. 3.LE.CK1.LT.KUR 

.FALSE. KUR.LT.CK).LT.~U=MIUR 
C T11H.ll2ti(.T21H,T22tl.T5L AR! LOGICAL VARlf’&ES THAT FACILITPTE 

170 

RDCWE 
RDCOOE 

s 
COLLAPSING THE WfER ZTERRTIO’t UW(oS 1,7 REAE31Wl.E VAt.‘f 5. RhCOftE 
EACH virR1Aj~E (SUCH iiS Rlltcl) IS SET ONL’ O!dCE. LMN THIS RZC CDE 

C OCCURS THE LOGICAL VAAIMICS ARE CtlAfiCCO FROfl .FALSC. 10 .TRM.. RDCGCE 
DATA llc1’DFI/O.025/ RDCCDE 



S&3ROUTINE RDC03E lb/lb OPT-1 

175 

C 
70 

185 

190 

195 

200 

205 

210 

215 

220 

225 

180 

65 

71 

67 

72 

60 

13 

bl 

C 
7’1 

66 

75 

lb 

62 

17 

63 

PERC-U/WI1 
R~TZOL~PERC 
RATIOH-PERC=l.Ol 
IF (RAIIOH.CE.l.) RATIOH-0.99999 
IF (JREG) 70.74.78 
CLOSE TO EzCOY - 1ST THIRD 
IF (LOTST) GO TO 72 
IF (KTST) GO TO 71 
RI:HI-RATIOH 
IF (T21I.l) GO TO 65 
IF (Tllti) GO TO 69 
GO TO CO 
IF (R11HI.CT.R21LO) R21LO-(R11HI.2.*R21LO~/3.O 
GO TO 69 

FTN ‘I, 6460 C&/15/19 lB.58.3b PM 9 

R12tli~AATIOH 
IF (722tO GO TO 6‘1 
IF (Tl’ti) GO TO 69 
GO 70 61 
IF (R1’HI.CT.R22LOl R22LO-(R12HI*2.*R22L0)/5.0 
GO TO 69 
IF CKTST) GO TO 73 
AllL0-RATIOL 
IF (TllH) GO TO 69 
R11tlI-RATIOL~:1.*BC~FV’) 
IF (HlIttI.GE.1.) AllHI-. 
Tlltl-.1&E. 
GO TO 67 
RlZLO-RATIOL 
IF (112H) GO TO 69 
RlZHI-RATIOL~(l.+BCWFY) 
IF (R12tiI.GE.l.) R12HI-.9999 
712W.TRX. 
GO TO 69 
nIouAr f?ETLITEtl BODY At40 SHOCK - 2ND THIhD 
IF (LOi:l) G3 TO 76 
IF (Kl5T) GO TO 75 
R21HI-RATIOH 
IF (7X1 GO TO bb 
IF (l,‘lti) GO TO b9 
GO io 62 
IF (R21tiI.GT.RJLO) A~LO-~R~~HI*~.=RJLO~~~.O 
GO TO 69 
R22HI-RATIOH 
IF (T22H) GO TO b9 
so TO 63 
IF (KIST) GO TO 77 
RZlLO-RR1 IOL 
IF CTZlti) GO TO 69 
RL’lttI-flAlIOL~(l.*BCIDFI) 
IF (R2ltrI.tE.l.) RZlHI-.9999 
721W.TRUE. 
GO TO 69 
R22LO-f?ATIOL 
IF (122tl! I;0 TO 69 
RXH:.fiATIOL=( 1. tfiC?QFY 1 
IF (IlI’t1I.Ckk.l.) RXHI-.9999 
T2,‘tb. lltci. 

RDCODE 
RDCOX 
RD:OX 

RGCOOE 
RDC 3OE 
RDC ODE 
RPCOOE 
RDCOOE 
lwrcx 
flDccPE 
RO*: XX 
RO( 04x 
RDC CUE 
RIX OM 
RDCODE 
RDCOOE 
ROCOOE 
ROC ODE 
RGC r,‘X 
RC: MZ,E 
91lC WE 
HDcXJE 
ROCOOE 
RDCOOE 
ROC CDE 
ROCOOE 

RDCoih 
RCCCDE 
HDCOOE 
ROCOCE 
not (‘(:E 
ROi O[:E 
RbC r;ld 
flcr 011E 
RIJCWE 
RDCOOE 
RDCODE 
RDCODE 
R3iOPE 
tWO(‘E 
lilx: Ol!E 
f!GC’lDE 

112 
173 
174 
175 
17b 
177 
171 
179 
lb0 
101 
182 
183 

:z 
106 
107 
108 
189 
190 
191 
192 
193 

:z 
196 
197 
198 
199 

sz 
202 
20s 
2(H 
205 
206 
207 
200 
209 
210 
211 
212 
213 
211( 
215 
21b 
217 
211 
219 
220 
221 
222 
22s 
224 
22s 
226 
227 
221 



SUBROUTINE ROCODE 76/76 OPT-l FTN ‘4. b460 

2JO C 
70 

25s 6’4 

79 

240 
69 

Sl 

105 

250 106 

C 
103 

255 

260 

265 

270 

275 

2BO 

285 
119 

GO TO b’l 
CLOSE TO SHOCK - LAST THIRD 
IF CLOTST) GO TO 79 
RSHI-RATIOH 
IF CT?Ll GO TO 69 
~:tO-~~~OHxCl.-BC~FY) 

GO ;b 69 ’ 
RSLO-RATIOL 
IF C.NOT.T3L) GO TO 6’1 
GO TO 106 ..----..-..^.................. 
CotITIwE 
IF Ch”~l:PRT.GE.l) Go TO 106 
RF. TUftN 
COE.T:t:!X 
TRN-.FA!.SE. 
IA-1 .oOlr(lUR 
R~ZO-UL/U.~I 
IF CNuRPRT.GE.1) GO TO 103 
GO TO 97 
CONTINUE 
TRNl-.TRLE. . ..--.-_--.-.........-.-..- 

IF CN~Ut7%7T.CCt.O) GO TO 11s 
IJ:O-U~R~;IUR 
HlOl-HX*cU~~~tvPt’~lr0.5 
B-Ptili.HtlCURrilSa 
A-RHCUR%UR 
IF (A’Gl.GE.0) A-CAUR-Al/AtfR 
IF COkR.fiE.0) B -CBUR-Bl/BUR 
HT0T-CB1iOYH-ttT0T)/OODYH 
DATA C‘i,t;C’4/1.~*6.6/ 
A- AaCq 
B-ti*ill 
HlOT-HTOTlCtf 
IF <lJtiI.NE.O.O~ PEHC-UUR/UHI 
IF (TRtr2.~.(flOD(J.Z).EO.O)) Go TO 115 
FtTA-t4TAL/lCG 
AYGNXl-MOT 

RDCOOE 
WC ODE 
RDCODE 
RDCDDE 
m; WE 

RGCGL’E 
RDC GDE 
ROCOOE 
RDCODE 
RDCSGE 

- RDCCDE 
RCC ODE 
RDC ODE 
RDC OL‘E 
PCC .d!E 
HDC GCE 
RDCOI’E 
RDC WE 
.xX ODE 
ROC ODE 
RDC ODE 
RDC ODE 
t10c CDL 
RGC ODE 
ROCOPE 
ROC Ijff 
rlCKG~‘E 
flOCOI)E 
ROCOGE 
RDCODE 
Hlx WE 
ROCOVE 
ROCOOE 
ADC C0E 
ACKOC:t: 
RPCoCE 
ROCOOE 
RGC OOE 
ROC WE 
RDC WE 
ROC OOE AVGNXZ-100’WTOTl 

IF tAVGf~X2.NE.O.O) AVGNIT-AVGNXl/AVCNX2 ROCOL’E 
WITE (b.lcH) C~L.NTA,PUR,Rt~OI;R.UUR.~ACH.UII.FERC.4UR,A.B,tlTOT. RDC OOE 

l%“i, J,K . A&NIT lw; LL‘E 
FOf(.“.AT (Iti . SWfJCOO.L1.12. 2H.Y.1PE11.4. 2H.R,lPE11.9. 2H.U. IlLi: iJ@E 

llFEll.‘4. 2tl,n,wF6.3. ~H.B/A,lPEll.‘i. ZH.F.U’F7.9 WC CUE 
2. 2H.A.lPEll.‘J. oPF5.2. CH’F5.2.3H.HT.WF(1.3.1H.I1, 2H.J ROCOOE 
3.12.2H.K.12.1X.CPFb.21 RDC ODE 

IF CTHNZ) GO TO 120 RDC ODE 

@l/15/79 

UFAIL-lJFAIL/lJHI RDC OOE 
BFAIL-BFAIL/UHI RDC ODE 
WAITE (6.119) J~~CG.KTST.UF~II..L.~ITSTX.B~AIL.FACTLO.FRC~I~I.A~~~.~. RUcr!M 

1RlltlI.R1;‘L.0.l112t~I.R21LO.K;’1tlI.H,’ZLC.H22tiI,fl3LO.AJIII .lllM,T10~. WC WE 
2T21H.T22H.T3L.UHZ RCCMrE 

FOfWlT CIH .1H~.I2.Ll.1~~.lX.SHtJF-.Fb.5.lX.lMB,Al,l~-,F~.S,l%, RDCODE 
l3ti~L-.F8.5,1X.3HBH-.Fb.S.1X,SHRllL-.Fb.S.1X,Shf~ll~l-.FU.5.1X.SllR12L RCCOOE 

le.58.36 

129 
230 
231 
232 
2s3 
2w 
255 
236 

252 
253 
254 
255 
256 
257 
250 
259 
260 
261 
262 
2b5 
26‘1 
265 
266 
267 
268 
269 
270 
271 
272 
273 
2 7’1 
275 
276 
217 
278 
279 
2UO 
Zlll 
2!l;! 
2cs 
2w4 
285 
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290 

295 

300 

305 

310 

315 

320 

325 

330 

335 

340 

120 

116 

112 

117 

113 

ll’( 
115 

E 

f 

: 

CONTINUE 
IF CW~lFRT.LE.l.AND.TRH2) GO TO 115 
IF (WKH.LE.1.0) GO TO 113 
UFCRiI-WEA 
IF (AQRXi’R) GO TO 116 
RATHU-CO~~~~‘~HC~/W~I*~~ 
IF (RRTHU.GT.1.) RATHU-1, 
RA3IC-SQRT(l.-RATHU) 
U’EA-CONl=(l.tRfUJlC) 
CO1JTINuf 
WEtiL-Z.O*CONl-WCRH 
ULtioo-10. 
lJtlr:oo-. 99WUR 
t4ITAL5-:47AL 
NEUR-1 
CALL ZCROIN~tjl~W)O.LMn00.1.OE-S.PROOTl.BOL1.XX.YY~ 
SECROl-(XXtYYJ1Z.D 
IF (AX.NE.D.0) At!~?Cti2-SECROT/AX 
FZI:D-;ECF:OT/lMI 
RED-F r?::3 
~TRL-I:T~~LS 
ULX-VL/UrlI 

RGC OCE 
RDCOi’E 
RDCWE 
ALiC ODE 
AMODE 
RDCODE 
RDC ODE 
RDCODE 
RDC ODE 
HDC ON 
WC Ol:E 
RL)C”“E 
RCCODE 
F?@cODE 
RDCODE 
RDCODE 
RDCODE 
WC ODE 
ROCirCE 
RDCCDE 
RDC 0% 
RDC CDE 
RDCGDE 
RIKODE 

lJHX4ti/U~II 
UiiITE (6.112) BOLl.UL.UH.LILX.U(X,APII\CH2.SfCROT.FZM,~ERL.LPERH. 

1Thl~,lRNl.TRN2.TRN3.TAN4.APRXPR AM OCE 
FOHtlAT(lH .SX.Ll.lX.CttlC?T. B~-.2~lPE11.4.1X~.2~~Fl.~,lX~.~H,~- RDCOGE 

10PF7.~.1X.3~U2-1PEll.~.lX.3HF2-OPF7.L(.2X.l1H~~P.G.~ FL-.C+‘F7.‘4.1X. RDCODE 
ZSHFH-tiF7.~.lX,tLl) RDCODE 

IF (TA’il) RETUfiN ADCODE 
IF (N’.I~?RT.l,E.2~ GO TO 115 RDCWE 
SPGA’~r-(Axt~2).rl(HO/P RDCCDE 
SPK.~sPc’t::-l.o~/~2.o*sPcR~~ RDCODE 
WC?.l./(Z.C’(l.-SPK)) RDC WE 
SPC2.‘l.‘SPK/SPCl RDCCDE 
Sf!kCIC-FEf?C/SPCl-1. RDCODE 
SRATW-l.-‘AAOIC**2 RDCODE 
VRITE (6.117) SPGAI1.CDN1.SPC1.CON2.SPC2.RATHU.SRATHU.RRDIC.SRADIC RDCODE 
FOiWAT(lH .7X,7HGRY-SP.WF7.3,W~C1-,2(ff’F9.’1,1XJ,‘4H~C2-, RDC ODE 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ RDC DOE 
GO TO 115 RDCO@E 
CONTIWE RDC03E 
%ITE (6.11’4) TRN.TRN1.TRN2,TRN:.TRl~4,APRY~R.BOL.ROLl 
FOR~~T(lX.6~L1,1Xl~ 
CONTIMIE 

RCCCDE 
RDCDDE 
RDCOL’E 

IF (TRNl) RETURN RDC ODE 
IF (coL.AND..EIoT.TRN) GO To 97 RC’ODE 
IF (BCL.AND..NOT.TRNS) GO TO 302 RDCODE 
RETL?~N RDCODE 

-.---.----.---.-----..-.----.--.-R~CODE 
.---..---.-------....--------~-.-~~coDE 

ITERATION Ut?E!EN FiOU IS WPROX MRFECT. RfKWE 
LOGICAL COGES FOR blc6.D RDcODE 

TRNJ-.TRUE. STaD MODE RDCODE 
-.FALSE. (SAME AS TRN DEFINED ABOVE1 flDCf JE 

286 
287 
286 
289 
290 
291 
292 
293 

5; 
29b 
297 
29e 
299 
300 
301 
302 
30s 

E 
sob 
307 
301 
309 
310 
311 
312 
313 
31q 
315 
316 
317 
316 
319 
320 
321 

s-s5 
324 
32S 
326 
327 
326 
329 
530 
331 
332 
333 
33’4 
335 
336 
331 
336 
339 
30 
341 
342 
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345 
cc 
SOD 

309 
350 

308 

355 

360 301 
306 

302 

365 

370 

375 

se0 

307 

365 

390 

305 

TRW -. TRUE. STb0 MODE 
-.FnlSE. (SAoPE AS TRN2 DEFIMD ABOVE) 

RATHU-CON2WRCl/tJHI**2 
SQRTAR-1. -RATtiU 
iF tSQAiAR.GE.ti.0, CO TO 308 
WRITE (6.309) AATtiU.SQRTAR 
FOHMAT(ltiO.‘4DtINEG. SO. ROOT IN RDCODE. ARG SET TO ZERO. RATHU- 

l.lPEll( 7.lX.lDti~1-RATHU)-.1PE1’(.7~ 
SORTAR-0.0 
CWTINUE 

TAti3. .‘IRlX. 
TRW - . TEN. 
FACTLO-0.95 
FACTHI-1.01 
NEUA-1 
U-FACTLO’WERF 
UH-FAClHIrWERF 
IF (uH.GT.uHI) UH-uHI~.999 
CALL.ZCROXN~UL.UH.l.OE-S.PROOT1.B0L.XX.YY~ 
IF (UOL) GO TO 303 
IF (TRW) GO TO 30.5 
NR-1 
GO TO 504 
U-WA 
P-PUR 
RHO-RHOUR 
IF (AX.NE.O.0) GO TO 307 
u-(xX*YYvz.o 
XXX-PROOTlCLt) 
P-fUR 
RHO-AHOUR 
AtlACtl-U/AX 
IF (AflACH.GE.l.0) GO TO 100 
IF CTRNSI GO TO 304 
NR-1 
GO TO 106 
CONTINUE 
TRNS-.FALSE. 
LL-1 .col”U 
IF (NuRPRT.GE. 
GO TO SC’2 
CONTINUE 
TRN’I-.FALSE. 
UL-0.5MJ’ERF 
Uti-UHI*. 999 
GO TO 302 
END 

2) GO TO 103 

RDCODE 343 
RDC 3DE SW 
ROCODE 34s 
RDC 3DE S’i6 
AWODE 3q7 
RDC WE 340 
RGCODE 3J4-J 
RECODE 350 
RDCO’JE 351 
RDCDDE 352 
RDC 0s 353 
RDCOOE 391 
I’DCODE 355 
HOC ODE 356 
RDCODE 357 
KDCKE 359 
RDCODE 359 
RDC ODE 360 
RDCODE 361 
RUCODE 362 
ROCODE 363 
RDC ODE 36’4 
RDCODE 365 
ROCOOE 366 
RGC ODE 367 
RDCCDE 361 
ROCODE 369 
RDCODE 310 
ROC ODE 371 
ROCODE 372 
ROCOOE 313 
RDCCJ~E 37r 
RDCODE 315 
ROC ODE 376 
RDCO:!E 371 
ROC ODE 371 
RDC ODE 319 
RDC OOE 360 
RDC ODE 361 
RDCOCE 382 
ROCCDE 313 
RDCGDE SlYI 
RDCDDE 305 
HDCODE 386 
RDCCDE 387 
RDi ODE 381 
RDC ODE 319 
RDCODE 390 
RDC DOE 391 
RDCODE 392 
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10 

15 

20 

25 

30 

55 

40 

45 

50 

55 

CHAl7rY RGIIS AS HDOIFIEO Of U.k.RtIhHARDT 
CRGASR U.%KCR TEW COWf~KT~D TO RfWKINE 

smflou7x~i RGAS~PX.R~,A~.~~.TX.S~,~~~~~.~~.~JTEST.~~.NCASI 
NOTE5(i;% ARAilf OItZNS!ONS RAE DIFFEAENT THAI4 ARE GIVEN IN TME 

ORIGNIAL VERSION OF AGAS. 
OIEttSICN NLL(6).JXX(B).OZZ(~~,TZ(3000l,~~OZ(~9) 
OIMNSIW NLL~Bl.JXX~8~.OZ7~E~.TZ~~S6S~,NCZ~89~ 
OIPEtJ!;IO!J THi5.513~.NL\L~4.ll~.NOU~~.~1~.1~~~~~.C!7~.Rr(A~~7~,~!~~~~ 
EOVIVALEti’f ~TZ~1~.Tti~1,1~~.(NDZ~1l.~L~l.l~~.~:~Z~45~.M~U~l.l?l 
DA?A KEY.~TIMS/O.O/ 
DATA UOf!Ol .UuA32/‘(t1tiI .WLO / 

C 

lb4 

20 

: 
6 
5 

DATA NlIU’C/7/ 
DATA NFIHST/O/ 
DATA GTESTR/O./ 
KEY-KEY*1 
P-PX 
s-w 
R-RX 
Nlltl-MJW 
NlItl!JR-0 
IF (NUII) 20.1.2 
NUWR-1 
NU!i-2 - 
IF(NUW5) 3.5.4 
WHO-WORD1 

25 
I 

: 
10 
C 
C 
C 

C 

: 
C 

E 
53 

: 

C 
c 200 
c 201 
C 

54 

WHITE(6.S) UORO. PX.RX.SX RCA5 
FCRr.AT(16HO ER IN RCAS-NW .lX.fW.Wi PX-.lPElZ.‘l.W RX-.lPEl2.‘4,4h RGAS 

L SX-.lPE12.q) RCA5 
tXTIJk:fi RCA5 
UO~tD-UOR32 RGAS 
GO TO 6 RGAS 
IF(NTEST) 7.8.8 RCA5 
IF (NFIRST-l&AS) 10.9.10 RGAS 
NFIRST-NCAS RGAS 

RCA5 
RCA5 
RGAS 

NTYPRD-2 RGAS 
NTYPRD-1 READS TWE. RGPS 

2 READS CAADS. RCYAS 
3 READS DISK. RCA5 

RliAS 
50 TO (SS.S4.SS).NTYPRD RGAS 

RCAS 
THE FOLLOUING COmNTS CARDS EXPLAIN TAPE REM PROCEDURE. mn5 
COt4TI::‘JE RCA5 
REM(7.201) UlflIX.(C~N~.N-1.7) RGAS 
REW(7.200) (NDZ(N).N-1.891 RGAS 
DRTA tWl/2563/ HGAS 
NW;-:lD;t 091 RGAS 
FORtIFiT(1618) RCA5 
FOfWIT( 8E 16 . 8) RGAS 
fmoo.20i) (~z(N).~-l.t~i) RSAS 
GO TO Sb RGAS 
CONTIWE RGAS 

RDCOOE 
ROC ODE 
tl5.M 
RM5 
F&AS 
RGAS 
RGAS 
RGAS 
RCA5 
flC.AS 
Hwl 5 
I1C1lS 
Rr,AS 
I!SRS 
RGAS 
RGAS 
RCA5 
RCA5 
RCA5 
HGAS 
HGA5 
RGr-S 
RGRS 
RCA5 
RCAS 
RCA5 
RGAS 

393 
399 

5 
4 
5 
6 
7 
0 
9 

10 

:: 

:: 

:: 

:a7 
19 
20 
21 
22 
23 
24 
2’65 
27 
28 
29 

:: 
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60 

65 

C=*X CARD READ PROCEDURE BEG. 
REN) C 5.2012) uTtlIX.CC<:i:;N-1.7) 

2012 FORMT(5(1PE15.7~) 
FEFiO C 5.2013) CNDZCN).N-1.89) 

2013 r’OR~TC1216~ 
READ C 5.2012) CTZCN).N-l,NMl) 

Ca=X CARD REAO PAOCEDURE END. 
GO TO 56 

5s CONTINUE 
fiEA0 ( 5) ~ClnIX.~C~N~.N-l.7~.~NDZCN~,N-1.~9~.CTZ~N~.N-1.25b3~ 

56 CONTINUE 
C 

70 C 

120 

75 I 

C 

CXIY 
80 

C 

OS 

90 

95 

100 

105 

110 

9 
11 
CRSC 
31 

110 

103 
105 
ieo 
184 
1Rl 
1@6 
102 
i63 

35 

00 120 N-l.88 
NOi(SWOZCN) 
CONC-KTHIX/28.966 
COtlC~AIR,-iCl~iSili66/2a.966-.9962YlO 
PO-CATfl.) 2116. LB PER FT**2 
PO-2116. 
RO-5TC.D DENSITY-2.498E-3 SLW;S/FT=lS 
RO-.GO2~i’>~~CCNC 
SP. GAS CONSTANT- 1716 FT-.LB PER SLUG DEG. RAMIN- <FT/SECIm*Z 
l33;-ll;b. /CONC 

I 
493.6;s N’PROx. STUO TEW (491.69 DEG. q OR 273.1b DEG. K) 
RTO-RKRW93.635 
SQPOfIG-SCRT CRO/PO) 
B-TZ(N;:M-2) 
E-TZ(NI’+1) 
D-lZ(NlWl 
~~-$;~32t.YIbWCONC 

&E:Fll.l. 
CCC-BtFti 
P-NOClOtP/PO) 
IF CNUH-5) ‘40.31.4 
CNUH.EQ.5) DEPENOENT VARIABLES ARE PRESSURE AM FNTROPY 
REAL-S/RI’IR 
t(;-~l.C~.-C~1~-C~2~IP~/~C~3~*P~cCC4~tP~C~S~~~ 
R-‘Cb:~GG+CC?)v 
RLLP-B 
CC-CCC-P 
Rti--CCr(l.*AA~CC/(RBJBB))/BBt.005 
IF(RH~7.)183.1~S.185 
w--7. 
IFLR-RH) 18O.lDl.lC.l 
R-RH 
RL-3. 
IF(3.-RLI 184.1B6.106 
IFCRL-R) 182.163.163 
R-RL 
NiltO- 
NIKX-0 
NUtWS 
ROOT-9-NLM 
HUJ’P-NROT 
GO TO 42 

EGA5 
RG4S 
RCA5 
l?c;AS 65: 
RGRS 61 
RCA5 
RGAS 
RGAS 64 
RSRS 65 
RGAS 66 
RG45 67 
RGAS 60 
RCA5 69 
RGAS 70 
RtiAS 71 
RGAS 72 
RGAS 73 
RCAS 
RGAS 
RtiAS 
HGAS 
RCA5 
RGAS 

76 
77 
78 
19 

RGAS 00 
RCA5 01 
RGAS 
RGAS i5 
RMS 
RCA5 g’s 
RGAS 06 
RGAS 07 
RGAS cl8 
RGAS 09 
RGAS 
RtiAS K 
RGAS 
RGAS ;: 
RGAS 94 
Rti4S 95 
RGAS 
RG4S ;“7 
HGAS 98 
RCA5 99 
AGAS 
RGAS :z 
RGAS 102 
RGAS 103 
RJAS 104 
RGAS 10s 
ALAS 1IM 
RGAS 107 
RGAS 101 
RGAS 109 
RCA5 110 
RGAS 111 
RGAS 112 
RGAZ 113 
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115 

120 

125 

130 

135 

1ro 

145 

150 

155 

160 

165 

170 

92 

12 

16 

1J 

:3 

162 
161 
22 

36 

SO2 

SO8 
SC1 

so3 

SO6 

so9 
SOS 

100 

301 
128 

81 
17 

(l,GF.NIM.Lf.Lo IXPEMXNT VAnlA!+LES ARE Pt?ES:utIE A’Y) DFN5XlY 
~~,@ywO) 

t&:1 
MP-N:lH 
IF t~cFfCi.EQ.1) NOT-2 
CONTI~~ 
IF(A) 12.12.13 
NR-R-l. 
IF(tiH*?) lb.16.15 
W--l 
co 10 15 
NR-A 
iF’NR-3) 15 ‘9 1’4 \ . . . 
Ml-2 
.X-R-FLOAT (HA) 
NR-Nfl.8 
F-(P-A-e)/tl.*RI(E*OrR)) 
IF(N’JII?-9*t&t’!) 22.182.22 
IFiF-.Ci:XOl) 27.161.161 
IFCFII~F) ‘4’4.22.22 
DO 17 Nl-W!jo7 th’ 
1F(kl-!&~W) 36.81.36 
Mfll-r;l 
htfI2-!ll+‘l 
tu -hDI. C&l. Idfl) 
IF(tULCMHl)-NL) 3Ol.SO2.301 
J-JY.Y.(:.ERl) 
DliF:-F -Ttl(5. JI 
IF(I,:FF;tj ~31.33O.SO8 
IF(S.!:(I.ft(l)-MS CCIFFZ)) 301.SOl.SOS 
NJ-t.W:!il. hH) 
CALL SiRiHCF.lH.NL.W.S.J.thR~ 
J-J/S 
DZZ(NEAl)-1335 (TM5.J*l)-TH(5.J)) 
JXX(!Q.?l)-J 
~LL(KERll-NL 
XII-XYZ 
NL-I;L;.(t.l trRt1) 
IF(ldL.L!t.iPZ)-14LL) JX.JC4.305 
K-JY?‘(t:itiZ) 
OlFF:-F-l~(5.K) 
IF(DIit.2) 305.309.309 
IF~OZZ~t~EH21-~5~DIFFZ)~ 305.305.307 
s!J-tUIU(til.Nt?rl) 
CNL S~RCHCF.TH,NL.NU.S.K.HER) 
K-K/5 
r.x-x7 
DZi(tKflZl-A9S (TH(S.K*l)-lH(5.K)) 
Jr.X:t:( ‘:‘)-I: 

AFittrl )-REAL 
CO!rTIrrx 

fKn5 
RLAS 
RG45 
RGRS 
RGRS 
RGAS 
RGAS 
RCA5 
RGAS 
Rsns 
RGAS 
RCA5 
RGAS 
RWS 
RCA5 
RGAS 
RCA5 
RCA5 
RGAS 
RG95 
RGAS 
RGAS 
RGAS 
RGA5 
RGAS 
RCA5 
RGAS 
RCGS 
RtiAS 
RCA.5 
RGP 3 
WAS 
RCA5 
RCA5 
RGAS 
RGPS 
R5AS 
RGPS 
t?GS 
Rr,i\S 
AGRS 
fV>PS 
Psns 
RGAS 
RGRS 
RGAS 
RCA5 
RGflS 
HWS 
RGAS 
WAS 
flcns 
RGAS 
RGAS 
EGA5 
RGC\S 
RCA5 

llL( 
1lb 
116 
111 
Ill 
119 
120 
121 
122 
12s 

:T: :1”1 :z 
130 
131 
132 
13s 
13r 
lJ5 
131 
137 
130 
139 
1YO 
1111 
I’(2 
143 
1w 
1q5 
l’kb 
1117 
148 
l’t9 
150 
151 
152 
15s 
191 
155 

158 
159 
lb0 
161 
162 
1bS 
1w 
lb5 
lb6 
161 
161 
lb9 
170 

I-J 
4 
W 
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175 

100 

185 

193 

195 

2rm 

205 

210 

215 

220 

225 

51 

::: 
122 
121 

18 

52 
108 

59 

57 

38 

q(3 
82 
85 
1r1 

150 
99 
151 

86 
153 

lrl2 
102 
1r3 

B3 
90 
126 

lB7 

91 
127 

180 
93 
1W 

211 

IF (NW.JR.EP.1) GO TO 1B 
IF (MU!+5) 51.52.4 
GO TO (121,122.123.124.12’+~.NUH 
IF (NUI.tE.51 SX-AS(‘l)W7HR 
TX- PJ4<3>*1 .a 
HX-kY(2jWlO 
Ax-nN( 1 )/SOPOR0 
RETURN 
HX.AN(2)~ATO 
RETW?i 
IF(N-aY-9*tWi~ 39.108.39 
RX-RO~lO.~~W 
Go TG 51 
Oxri-H115 ((REAL-AN(NW)VREAL) 
IFCDIFF-.CCOl) 37.37.38 
N?lil?-9-NWl 
MIOT-1 
NIX’+ 
GO 10 “2 
KJ’E -!‘I..% t 1 1 - _ 
NXt’i-:iXroC.l 
IF(tiInx-20) ‘43.rtS.W 
IF(ti-?I-2182 83 &I 
IFCREAL-ANkJ’)j 05.37.86 
Rl-l-l 
51.RN(NW’) 
R-H*.3 
lF(fl~-R1150.99.99 
A-HL 
R?-R 
L-O 
to TO L(2 
RZ-R 
52-AM&‘) 
R-R-.3 
IF(R-RH)1‘4i.102.102 
R-AH 
Al-A 
L-l 
GO 10 ‘i2 
IF(L) 91.90.91 
S2-JWNU’) 
R-P2-(52 -REA~)/(52-51)*(R2-R1) 
IFCRL-A) 167.93.93 
R-RL 
co TO 93 
51.AtcCNu”) 
A-(RL:P.L-51 )/(S2-Sl)*tRZ-Rl)*Rl 
IF(R-HH) 188.95.93 
R-ml 
IFlA2-RI lW.37 ,105 
t&W-l 
Rl-I(.? 
51-52 
L-O 
IF(R2*.3-RL) 21C.211.211 
R2.RL 

ALAS 
KAS 
RCA5 
RCA5 
RCA5 
RCA5 
RGAS 
RCA5 
AGAS 
RGAS 
fiGA 
f!GilS 
RrJAS 
RCA5 
flGA5 
AGAS 
RCAS 
tKn5 
RCJ!S 
t&AS 
RCAS 
RCA5 
RGAS 
AGAS 
RGAS 
RGAS 
RG-iS 
ttcns 
RGAS 
HCi(5 
RGAS 
RGAi 
RSAS 
F.565 
RCA5 
RGAS 
ASAS 
RSFS 
AGQS 
RCQS 
RSHS 
RCA5 
RGAS 
RSRS 
AGAS 
RGAS 
RGAS 
AtiA5 
PGRS 
IGns 
flms 
nc.!t 5 
WAS 
RGAS 
RSAS 
RCA5 
RGAS 

111 
172 
173 
17q 
175 
176 
177 
i78 
179 
180 
181 
it32 
183 
isr 
185 
186 
107 
1BD 
169 
190 
191 
192 
193 
1W 
195 
i9b 
197 
198 
199 
200 
201 
202 
203 

sz 

% 
208 
209 
210 
211 
212 
213 
2l’l 
215 
21b 
217 
218 
219 
320 
221 
2’2 
223 
224 
225 
226 
227 

I 



SLBROLtlIM RCAS 76176 OPT-I FTN 4.6.‘460 C%/lS/79 11.58.36 PKiE 5 

230 
210 

10s 
2JS 106 

240 21s 

212 

HS 
CM 
87 

190 
255 

191 

192 
1W 

2co 
193 
195 
196 
19) 

zos 191 

270 

215 

280 

205 

R-R2 
GO 70’92 
R2-R2r.S 
A-R2 
GO TO q2 
IF(ff-Rl) 106.57.‘42 
NUW - 1 
R.?-Rl 
52.Sl 
L-l 
IFtntl-Rlr.3) 212.21s.213 
RI-AN 
n-n1 
GO 10 L(2 
Rl-Rl-.3 
R-Al 
Go TO q2 
IFCREPL-IWNU’)) 87.87.116 
RI-H 
GO TO 91 
K!-A 
GO TO 90 
IF(F-.00(?001) 27.‘IW.W’4 
NTIKS-NTItES.1 
URllL(6.190) 
FOftrJI1~1HO.lOX.SbHOUlSIDE TABLES IN RGAS ENTERIK IJIlt 
tdffxTt-(6.191) PX 
FO~.r-!f~lCllX.4H?-.E13.6) 
IF(ti1.:?+5l 132.19),193 
unx7c(6.19~) HX 
FCRrt.~?~;1X.2ttA-E1~.6~ 
GO TO 196 
~RITE(6,19S) sx 
FOl~~~7~1lX,2HS-.E13.6~ 
IF (N7IrCS-10) 199.197.197 
wfdlf(6.19nj 
FO.i~~~T(:OX.2D!iEXIl CALLED ON TENTH FAILURE) 
GO 70 is 
EETWY 
PLRFLCl GAS COM’UTATIONS 5TAftT MRE 
L-O 
IF(GTEST-GX) 6’i.‘i41,6’4 
GTESI- GX 
Ll.2 
AK% 1 I-RRX 
PJ!R!l~-GAS CON5TANT 
A!*Ri2)-LX 
fV:R:::-:SC!;TROPIC EYPOIIENT 
A,.~:(J).r,!~A:l)/(~~l(:2)-1.) 
Fl’iP.:~I-~.l~fls~~ti~.Ess stwxnc MAT (CONST. OENSITV) 
A!lR~Lo-f~,.!l~l~r~iHo~ 
AN,l(r)-DInrNSICtiLfSS SFECIFIC hCAT CCONST. PRE:SURE) 
A1iR~~~-‘iSDCB.b09-~A~3~~ALr~~171.6/.0a31 *‘At.R(Z)l 
ANR(Il- WEfERf’;CE EhTROPT 
.ANR(LIS)-~./~~P(L*~) 
AHP(L16)-AER(L*4)/A’~R~L*l) 
ANR(L*?)-ANR(L*6)/HN~(L*2) 

RGAS 228 
RGAS 229 
RGAS 230 
AGAS 251 
RGAS 2J2 
RCRS 233 
RGAS 234 
RCA5 235 
RLAS 236 
RGAS 237 
RG -4 236 
RCAS 230 
UCAS PI0 
RGAS Wl 
WAS 
RGAS 2: 
AGAS 2‘4‘4 
RGAS ,q5 
R5flS 216 
RGA S a7 
RGAS an 
RGfiS a9 
RGAS 250 
AGAS 251 
ALA 5 252 
AC‘6 255 
HLX5 254 
ALlI 255 
RGAS 256 
RGAS 251 
RGAS 250 
RGAS 259 
RGAS 260 
RGAS 261 
RGAS 262 
RGAS 263 
F&AS 26’4 
‘I;$ 265 
lx45 266 
111.45 267 
ncns 268 
fIGAS 269 
RCAS 210 
flGAS 271 
R5AS 212 
PtAS 213 
RGAS 27L( 
RJAS 275 
RGAS 276 
A;AS 217 
RGAS 271 
fltiAS 279 
RCAS 260 
AGAS 281 
RGAS 2c2 
AT,hS 2e3 
RGAS 2wl 



SUBROUUNE RGAS 76/76 OPT-1 FTN q.bt’l60 ob/15/79 18.58.56 PnGE 6 P 
-.I 
a 

295 
216 
257 
289 
219 
290 
291 
292 
293 

$2 
296 
297 
295 
299 
SC0 
301 
302 
303 
3(w 
305 

:: 
308 

:?I 
511 
312 
313 
31q 
Jl5 
116 
317 
310 
s19 
320 
321 
322 
323 

:;; 
326 
321 
321 
329 
3SO 
331 
J3L 
3s3 
3w 
335 
336 
337 
338 
3s9 
WO 
Wl 

Wl 
WI0 

CO To (~~0.~~0.~~0.~4O.b9.70.71.72~.Nun 
OUOO-P/R~WNRCL*Z) 
PUOT-P/R 
GO T0~65.66.67.68.69.10.71.72~.WJn 
S-A!~R(LtOlt~R(L*S)*~~~alJOD) 
T-aLIOT/ANRCL.l) 
H.aUGl”!WHCLt6) 
LL-L*Ll 
A-SCRT CAtiRCLL l*aUOT) 
LO TO 30 
EX-S-ANRCL*O) 
EX-EXP CEX/ANRCL*S)) 
R-CP/EX1*~AtfRCLt5) 
QUO+P/R**fWRCL+2) 
auoT-fl/fl 
GO TO 67 
R-F/CT~A~~RCL+~)) 
PUOC-P/RrrANRCL+Z) 
aUOT-f’/R 
s-a7::r(~L~a)t~~~LtS)rRLOC(OUOD) 
GO TO 66 
ASSISN 65 TO NJ’UW 
T-H/AtiRCLtq) 
R-P/CTVtiACL+l)l 
aUOC.P/A*wNRCLtZ) 
(IUOT-P/R 
S-At~R(LtB)*RhiR(L*~~~~~(a~Dl 
GO TO NJUW,C65.3G) 
ASSIGN JO TO NJUW 
fI-AttACLtI~*A~~2 
to 10 is 
AX-A 
fiX=H 
TX- T 
IF CNUti.NE.5) SX.S 
IF CNUM.Ea.5) RX-R 
RETURN 
F .LT. Cl.=-6) 
L-8 
P-PX 
fl-RX 
IFCGTESTR-GX) W.Wl.2’4 
GTESTR-GX 
Ll-9 
22.R0/10.==7 
PR.-7. -Et 
PR-FO*lO. =LPR 
i!l-PR 
00 21 Nl-l.L( 
NL-tfDLCN1.l) 
NU-KDUC Nl , 1) 
F-O. 
CALL SERCHCF.TH.NL.NU.5.J.VER) 
J-J/5 
BNCNl)-THC1.J) 
BN( 1).twc 1 vsaPoA0 
eN(21’tlN~2;‘H70 

RGAS 
RGAS 
RGnS 
RGA5 
RGAS 
RCAS 
RCAS 
RCAS 
RGAS 
RGAS 
HGM 
HGAS 
RGAS 
RCAS 
RGAS 
RCA5 
RGAS 
RGAS 
RGAS 
RCA5 
RGAS 
RCRS 

290 

295 

tt 
66 
65 

69 

300 

305 

70 

:: ALAS 
RGAS 
RGAS 
RGAS 
RGAS 

510 

315 

RGAS 
RGAS 
RGAS 
RGAS 
RGAS 
RGAS 
RGAS 
AtiAS 
RGAS 
RGAS 
RGAS 
Rf;RS 
RGAS 
RGAS 
RGA5 
.GAS 

RGAS 
RCAS 
RGAS 
HGAS 
RGAS 
RGAS 
RVIS 
RGftS 
RCA5 
RGAS 
RCAS 
HGAS 
AGHS 
HGAS 

72 

SO 

520 

325 

109 
C.X. 
21 

24 

330 

355 

3’10 21 



\ 
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34s 

550 

EN(3)-EiN~31=1.8 
BNC‘l)-BN(‘iJWRR 
AKR(P)-FR/(ZZ ‘BN(3)) 
RRX-&WI(P) 
tWR(12)-ON(Z)/BN (3) 
P~IR(lO)-l.*RYR(9)/(AFiR(l2)-ANR(P)) 
AfrR(ll~-ANR(l2~/ANR(lO~ 
AE;R~17~-DS~1~‘9~~1~‘22/21 
A~R~16~-BII~Lo-ATIF\~11~~NOG~Z1/22~~ANR<10~~ 
GO TO 26 
EN0 

FTN ‘4.(1*460 Ob/15/79 

RGAS 
RGAS 
RGAS 
RGAS 
RGAS 
AGAS 
RG4S 
HGM 
A545 
RGHS 
RGAS 

PME 7 



FLWTION RHOFN lb/lb OFT-1 FTN ‘i.b*‘+bO Ob/15/79 18.50.56 PME 1 

1 

5 

10 

15 

FUNCTION RHoFNcr.t4T.asa) 
COt%‘iON/CONRG/rO.RO.TO.CONC.GASCON.HO.SO.AO.RTO.GX 
co.~iot~/LiRDI:o3/rxT.nToT.o’,clz 
EX7f.mclV 1w007 
LOC:CAL t;OL 
RL-~.CK-~*AO 
Rtt-l.OE*3*RO 
PIT-P 
HTOT-HT 
Q50245Q/2. 
CALL ZC~IOINCRL.RtI.l.LX-S.RROOT.IOL.)U(.YY) 
HltGIri-(xx*YY)/2.O 
IF fI!OL) GO TO 102 
UH:IE (6.101) XX.YY.RH@FN 

101 FChKRT~ltiO.22I!ERf(OA IltT~lflN IN RtiOFN .3( 1rElS.S)) 
102 MTUHN 

EN0 

RHOFN 
CONRGl 
URDKOf 
Rt!OFN 5 
RHCFN 6 
RhOFN 7 
RHCFN 
RWFN i 
RtiOFN 
WOFN :: 
RtiOFN 12 

RWf N 
RHOFN 
R!iOF N 17 
RttOFN 10 



FWCTION RROOT 7b/7b CfT-i FTN ‘l.b*‘4tO 06/15/79 ll3.58.Y P&E 1 

FWCTION RROOT(RH0) RROOT 2 
COfVtDN/CONRG/PO.RO.TO.CONC.GASCOr(,HO.S0,AO.RTO.GX CONRGl 
CO~N/URGi03/PIT.HTOT.QSQ2 URIXO3 z 
CALL RGAS(PIT.RHO.AX.hX.T~.SX,GASCC!N,GX.-l.-1.2) RROOT 
FW-1 .O-~HX*PSU>~/HTOT PPCOT 65 
RROCT-FUN HROOT 7 
RETURN RRC’DT 
END RROOT 8 



SUBROUTINE RSHOCK lb/lb OPT-l FTN ‘+.6*‘(60 w/15/79 11.51.Sb 

1 SUIROUTINE RSHOCKCF1.R1.U1.Al.Hl.Tl.Sl.P2.R2.l~2.N.H2.T2,S2~ RSt@CK 
CO~m)N/COliRG/FO.RO.TO.COt~C,GRSCON.HO.SO.P.O.RIO.GX CL’!mil 
CG~(;H/~!CN.ti/f;HCFIL.truR~AT.00C~11.800ff.PSGN1C.fIS0NIC.f11~NF.R11ttF RC&G 

~.V~IPIF.~:ITAYG.NURO~T RCALG 

PAGE 1 

5 DIENSiON NXC33).Y~flIf4CSOl,W2C30).xP~AX(50) 
OATA NTOT/30/ 
DATA 1123/O/ 
DATA PlY..RlX/O..O./ 
IF (1123.E9.123~ GO TO 99 
1123-123 
RRX-CASCCN 
TEST-5.C&-5 
CONTIWE 
UlX-Ul 
IF CPl.EP.PlX.RNO.Rl.E9.RlX~ GO TO 98 
pix-ri 
RlX-Rl 
CALL RGRS(P1X.RlX.R1.H1X.T1.Sl.RRX.GX.-1,L(.2l 
Hl-ti1x 
CONTINUE 
lJl2-ul*Ul 
H1TO‘r-H1X*O.S=7J12 
Cl-UlWl 
c2-Pl*Ul*Cl 
C3-tt1TOT 

RWOCK 
RStlOCK 
RWOCK 
R9lOCK 
R5MOiK 

10 

99 

RStlOCK 
RSVOCK 
RSHOCK 
RSHOCK 
RSHOCK 
RWOCK 
RSHOCK 
RSHOCK 
RStIOCK 

15 

20 
RStiOCK 
RWOCK 
RSHOCK 
ASMOCK 
RWOCK 
RStt3CK 
RSHOCK 
RSllCCK 
RWOCK 
RWOCK 
ASUOCK 
RWOCK 
RSUOCK 
RSHOCK 
AWOCK 
RSttOCK 

98 

110 

25 

30 

ClS-Clmzl 
C~-.S~C2*C2/ClS-C3 
CS-iZ/ClS 
C6-.S/ClS 
N-l 
IF (NURf’RT.LE.2) GO TO 100 
DO 10’) KZ-1.30 
NX(KL)-0 
XPt?lN(KZl-0.0 
Xf’Z(KZ)-0.0 
xPnAxfrz)-o.o 
CON711 _ _ 
EtlIx-Ul/Al 
IF (EHIN.GT.7.) GO TO 1091 
UTl-3. 
urz-r(. 
GO TO 1092 
cotlTlillK 
UTI-2. 
UT2.3. 
CONTINUE 
FSTt~-~GX~1.0~/~~GX-1.O~*2.O/~E~IN4flIN~~ 
PnIt+Pl+(C2-Pl)*tPSTR-1. )/PSTR 
Pr.=ix-c2 
CONlIHI!E 
F;‘-~UTl~PtlIN~P~.~~/W72 
IF (N\lRr’Rl.LE.2) GO TO 1111 
IF (N.GE.NTOT~ GO TO 1111 
NXCNI-N 
NLRST-N 
XFtlINCN)-PflIN 
XPZ(N)-P2 

RWOCK 
RSHOCK 
RSitOCK 
RStiOCK 
RStIOCK 
RSHOCK 
RStlOCK 
RWOCK 
IISIIOCK 
nsltocl 
RSttOCK 
RSHOCK 
RWOCK 
RShOCK 
RStIOCK 
R5tlKL 
R:lrOCK 
RWOCK 
RSIIOCK 
A’aMOCK 
HSMOCK 
RSHOCK 
RSHOCK 

109 
108 

1091 

1092 

111 

‘Is 

SO 

L(5 
4b 
47 
‘Ill 
49 

:‘: 
52 
53 

E 
56 
51 

55 



SUBRDUTXsUE RSHOCK 76176 OPT-1 

YmlAX(Nl-PrAx 
1111 COYTIhLE 

Pt%Ul-FMX/PtlIN 60 

112 

122 
65 

DELTi-PbUl-1.0 R:HOCK 
R-ClS/(C2-r21 RSHOCK 
IF O~,‘SPRT.CT.2~ URITE (6.122) P2.R,PWV.,PtlIN.Cl,C2,C3 ASttOCK 
FORhAT(l!i .12t+~RSHOCK- P2-.1P~l2.J.1X.2tiR-iFE12.5.lX.StQrW(-lPE12. RWSCK 

‘5. RSHOCK 
2lX.St’~RI~-1PE12.S.lX.3HCn-IPE:l.r.lX.SKCF-~PEll.~.lX,SMCM-lF~ll.~~ ASHOCK 

CALL R5A::.P?.A.A2.H2.72.52.GASCCN.GX.-1.~.2~ ASHOCK 
CELTA-:‘t*P;I’(rZ’C6-CS)*n2 P.StiOCK 
IF (DELTA) 113.116.11’4 ASIICCK 
we-P2 RSHOCK 

FTN ‘t.b*‘(bO ob/lS/79 

RWOCK 
RWOCK 
RSHOCK 

70 

75 

80 

a5 

90 

9s 

113 

114 

115 

lib 

101 

102 

100 

103 

120 
121 

Go 10 115 RSHOCK 
PnIN-PZ RSHOCK 
UTl-1 RSHOCK 
UTZ-2 RSHOCK 
CONllhiE RSHOCK 
N-N* 1 RSIGCK 
IF (N.GT.SCO) GO TO 120 
IF (h1!5(3ELT11.GT.l.C&-6) G.9 TO 111 
R;-:I:./(CZ-P21 
UZ-Cl/t!2 
IF (tUiPRT.E?.O) RtTUAN 
IF OdMPRT.LE.2) RETUHN 
KS-0 
cotn INX 
Kl-K3*1 
K?.Yl.2 
WilTi ~6.100~ thoc(KX),YsnIN(KX).xPZ(KX).~cPrHxtKx).CX-Kl.Kl) 
iF (K?.Gf..NLA57) GO TO 103 
FCtW~T(lH .3~2X.I2.lx.1PEI2.S.lX,lPEl2.S.l~.lP~l2,S~~ 
GO TO 101 
CoI47I:i& 
RETURN 
W.lTE (6.1211 
FORMTC lhO.21tiERROR IN N9RMAL SHOCK 1 
EE WiN 
EMI 

R:HOCK 
I iHOCK 
f?SIIOCK 
RSJfOCC 
RWOCK 
RSHOCK 
RSHXK 
RSUOCK 
RSHOCK 
RSHOCK 
RSHOCK 
RS!tOCK 
RSIIOCK 
RSHOCK 
RjtiGCK 
AS:!OCK 
HjMOCK 
RSVOCK 
RWOCK 
RStlOCK 

11.58.Sb 

2: 
60 
bl 

823 
64 
bS 
66 
67 
6ll 
69 
70 

:: 
73 
74 
75 
lb 
11 
73 
79 
80 
81 
82 
e3 

2 
86 
07 
01 

ii 
91 

x: 
w 

;: 

PME 2 



SLWWLJTINE fun0 lb/lb WT.1 FTN ‘I.bt’dbD D6/15/79 11.58.36 PACE 1 

1 

S 

10 

101 

102 
15 

20 

103 

25 

SLBSOUTIME Ru~TLO(P~X,R~X.U~X~ RlJl TLO 
CC~~!I/CO:I!:,G/PO.RO.TO.CrJ:lC.GRSCOt~.HO.SO.RO.RTO.GX COttRGl 
CO~~N/HCALGRIAEN.NI;NRT.BOOYH.BOOYS.PStN:C.RSONIC.P1INF.R1IHF REMG 

*.VlINF.NITPVG.NWROUT REALC 
CItENSIGN P2T~~50~.R2T~SSO~.UiT(J50~ AUllLD 
DIllA trARTOT/3:dl/ HUllLO 
OAIA u’.CN.U’O.OND/~M(1~-,~M~2~-.‘~~~l~O.’lM~2)O/ RUl IL0 
OGTA Pl.AI/O..U./ RulTLD 
IF (Pl.E~.PlIi4F.WD.Rl.EO.RlINF~ GO TO 110 RlJlTLO 
EP.X-GA::Cw RlJ;TLD 
nf:G?:l’A-lo. Roll TLD 
co:~lI!:I JE RlJlTLD 
IF (NuHPHT.NC.0) MITE (6.1D2) HUlTLD 
F@flnJlT~ltil.2~lI~tOt!~~ SHOCK CONDITIONS /IflO. 16k,lW, I’tX.SltRt~O.lZX. HUl TLD 

1J~lV~L.,1L)~,~l~~~,10Y.,‘~t~tNTH,llX.~nTE~f.Il~.StdNIflO~ 
Pi-rIItrF 
Al-HiiNF 
CALL RGAS~Pl.~l.Rl.HA.Tl.S1,RRX.GX.-l.~,2~ 
NH-l 
Ul-Al 
N-l 
CRLC RSI~OCK(Pl.fll.Ul,Rl.MR.ll.Sl.P2.R2,U2.~.~2,12.~2) 
IF O~.GT.tiAHTOT~ GO 70 11’4 
UlT(N)-Ul 
PZT(N)-P2 
R21(N)-R2 
NTOT-N 
lJ1v-U1/A1 
IF (tr’~ftt’RT.EO.D) GO TO 301 
IF !ti.t~E.l) GO TO 106 
PlY-P l/PO 
Air-Ri/RD 
HlV-tIA/RlD 
TlY-ll/l.B 
SlY-Sl/GHSCON 
Cfll-KIWI 
CP1-P1*U1’CH1 
Chl-W*?ll*lJl*O.S 
kI?ITE (S.lCI-(O)C~l.CPl.CH1 

Hf.-:4-l 
WITE (6.lC’~)NZ.U’.PIY,R1Y.UlY.Al,HlY.llY,SlY 
WRITE ~6.l0r~NZ.LYD.P1.R1.U1.Rl.HA.T1.S1 

ID6 CONTIt~3E 
LJlY-Ul/Al 
Ctil-Rl’LJl 
cP1-Pl*Ul~ctll 
CH~-~IA*U~*IJ~‘D.S 
UEIIE (6.lW3) Ul,U1Y.Cnl.CP1.Ctcl 

11343 FOErMT~ltiO.l3H?P5TREGfl YEL-.lYE15.7,lY.,Sl~r\HCti-~F9.5 .lOK.‘it~t~l- 
llPElII.6.1X.rt~CFl-lPLlJ.6.1X.rt~:t~l-1PElf.6~ 

P2Y.P.‘/I’l-l 
RZY-l!Z/NO 
U2Y-LtZ/A2 
HZY-HZ/RIO 
TZY-72/1.cl 

RUllLO 
HUllLO 
AUlTLD 
RUlTLD 
RUI TLD 
PillTLD 
RUlTLD 
RU1ll.D 
RlJl ILD 
Rlll ILD 
RIJl TLD 
RIJl TLD 
Rlll TLD 
RlrlTLO 
RUI TLO 
AUlTLD 
AU1 TLO 
RUlTLD 
RUl TLD 
RUlTLD 
RUlTLD 
RUlTLO 
RUl TLD 
RUllLO 
RlJlTLD 
All1 110 
11111 11 D 
WI TL.D 
RLlllLD 
RUlTLD 
nu1 TLD 
RUlTLD 
RU1Tl.D 
RUllLD 
RlrlTL D 
RUlTLD 
RUlT1.D 
RlllTl D 
RIJI !I D 
IIIJITLD 
AU1 TLD 
RUl ILD 
RUlTLD 

30 

35 

L(O 

‘15 

50 

55 

6 
1 
s 
9 

:: 
12 
13 
14 
IS 
;b 

:i 
19 
20 
21 
22 
23 
24 
2s 
26 
27 
28 

% 

:: 

L(s 
‘(6 
rtl 
L(e 
‘19 
SD 
51 
62 
SJ 
5’4 
55 
56 
57 



7 

SLBROUTINE RUITLD 16176 WT.1 FTN r(.b*YbO Db/15/79 18.50.36 PIyjE 2 

SZY-52/GASCON 
CtQ-R2’U2 
CPZ-FZ*U2*CW 

RUlTLD 
RU1 TLD 
RlJlTLO 
RU~TLD 
RUlTLD 
RUlTLO 
RUllLO 
RLtlTLD 
RUllLD 
RUiTLD 
RLiTLD 
tW1lL.D 
RUITL.D 

58 
59 
60 
61 

8f 
6’4 

60 

IF (N.LE.1) GO TO lD’45 
DP2-P2T(Nl-P2T(N-l) 
DP2X-ALGG~F2l~t~~l-~OG~P2l~N-l~~ 
IF (DP2.EQ.D.O) GO ‘TO lCW5 
DA~C~2-(R2T(~~)-RZT(N-;))/D~2 
DUlDP2-~UlT~N~-~ll~ti-l~~/D~2 
IF (CPEX.fQ.O.0) GO 10 lW5 
DC2DLN-3P2~,f!~DP2/DPZX 
WlDLf{-tP2~CUlDP2/~2X 
CONTINUE 

65 

70 
1045 RulTLD 

AUllLD 
RUlTLD 
RUl TLD 
RblTLD 
RVlTL.0 
RUlTLD 
RUlTLD 
RUl TLD 
RUlTLD 
RU1TL.D 
RUl II.0 
RulTLO 
RlllTLD 
RUlTLD 
RlilTLD 
RfllTLD 
RulTLD 
AUlTLD 
RUlTLD 
Ru~TLD 
RUlTLD 
RUITLD 
RUlTLD 
RUllLD 
AUlTLD 
RulTLD 
RUlTLD 
RUlTLD 
RUllLD 
RUlTLD 
RUlTLD 
RUlTLD 
RUllLD 
AU1 TLD 
HUlTLO 
RUlTLD 
RUlTLD 
RUlTLO 
RUlTLD 
RUlTLD 
PUlTLD 
RUllLD 
RUllLD 

URIlE (6,1CHl)CN2,CP2,CH2 
URIlE (b.l(Y4) t1.GN.P2Y.RZY.U2Y.RZ.H2Y.T2Y,SZY 
MITE (b,lCH) t~.Ot~D.P2.A2.U2.RZ.HZ.TZ.fZ 
iF (N.LE.11 U?ITE (Q.lCJ’i2) 
IF (N.GT.l) ::RIlE (6,lCW) DR~P2.(TJlC+‘2.DR2OLt~.DUlD:N 
FGRnAT(lH .llX.2lti00W:TfiEM COF~;JIT~OI~S.~~X.‘~HC~~~-~PE~~ 

75 

80 

.b.lX ..L(HCPZ 
I. 
11Pil3.6.1X.‘ItiCtc2-1PEl3.6) 

FCRIIATC 1IiC) 
FORwlT~lt~0.l3X.~HDR2/DP2-.IFE12.S.2X.~HDUl/~2-,lPE12.5,3X. 

llDwH2/DLt~P2-, lFElZ.S.ZX.lCltDUl/DLfQ2-.lPh12.5) 
FOIlnAT (114 .19.2X.Ar.lX.7~1PE15.7~1 
COtdTINUE 
IF (UlY.GT.AaHACHH) GO TO 105 
N-N*1 
Ul-UlY*Al=l.O2 
GO TO 103 
._.._..-.._._..........m..-.-.-- 
CONTINUE 
IF (NURPRT.LT.21 GO TO 110 
WRITE (6.120) ~NNN.P2l(NNN).R27(NNN~.UlT(MH).NNN-t~,NTOT~ 
NH-NT0T.i 
FDfiHAT(lH .I3.lFE12.S.lX.lPE12.S.lX.lPEl2.S) 
CCI4TIIJUE 
IF (P2X.GT.P2T(NlOT)l GO TO 112 
AR:-P2X 
cI<L SERCH(AflC.F2l,l.NTOT.1.NX.t~ERR) 
PL-P%T!NXj 
PH-F2TCNXtl) 
FACTl-(ARG-PL)/(PH-PL) 
RL-RZT(NX) 
Rti-R2TCtdXtl) 
RH-RLvFACTlVRH-RL) 
UL-UlT(tIX) 
UH-ull(tu.~l) 
~JJ;u~;FACT~‘(M-W) 

- .I 
UlX-wl 
IF (NURPRT.CP.0) RETURN 
URITE (6.118) FACTl,PL,ARG.PH.RL.R~.RH.lfL.lH.LfH 
FOt?%iT tlti .lItlWJlTLD- F-.CPFJ.‘4.lX.3H.P-.Y(lPEl0.3.lX~.3H.R-. 

13(1PE10.3.lX).3t~.Lf-.3(1PElO.3,lX~) 
RETURN 

85 

90 
C 
10s 

120 
110 95 

100 
111 

105 

110 

106 
101 
109 
109 
110 
111 

118 112 
113 
Ill( 

P 
03 
W 



SUEtROUTINE RUlTLO 76176 WT.1 FTN 4.61’4bO C6/15/79 lD.58.56 PiGE s 

115 112 ANACHH-AHACHH-l.S RU:TLD 115 
URITE (6.1171 P2X.P2T(NTOTl.R2T(N7OT).lJlT~NTOT) RUlTLD 116 

11-l FORnAT<lti0.25HARRY IN RUlTLO EXPAIGCD. .3W2-lPEl3.6.1X.6W2CN)- !wlTLO 117 

120 

11PE1S.6.1X;bMR2~N,-ifEl3,6~lX~6~Ul~N~~l~~lS.b~ RUlTLO 118 
GO TO 107 RUlTLD 119 

114 URITE (6.115) RUl TLD 120 
115 FORXAT( ltiO.‘tBt~EXI7ED. ARRY STORAGE IS INSWFICIENT IN RUlTLD. 1 RulTLO 121 

IF (P2X.GT.P2l(NTOT)l SlOP RU1TI.D 122 
to TO 110 RulTLD 123 
EN0 RUiTLD 124 



SUBROWINE SERW lb/lb OPT-1 FIN 4.6r460 

1 

20 
C 

5 30 

10 
C 
68 

15 

20 

25 

SO 

35 

90 

69 

70 
C 
‘10 

50 

60 

90 

100 

110 

120 

130 

I’(0 
150 

SUBRD?rTIhE SERS~~(X.O.NL.~UJ.N:.NOUT.NER~~J 
OItENSION P(l! 
IF (O(NlJ)-P(NlJ) SO.L(O.‘(O 
SET tlOf~070NIC OkCREASIhiti 
NTRN--1 
IF (x.LT.O(KUJJ CO TO 69 
IF (X.GT.Q(NL)J GO TO CB 
GO TO SO 
X IS ti@l UITHIN DESIGNATED EIOLWS. 
NOUT-Nl 
NEHR--1 
GO TO 70 
NOLIT-NU 
NERR-1 
RETURN 
XT HO~i0l0NIC IN~HEA5ING 
NTAN-1 
IF (X.LT.O(NLlJ GO TO 68 
IF (X.GT.O(M)J GO TO 69 
MAR-0 
141-111. 
HA-NL*((NU-NLJ/NSJWS 
IF (N~RNJ 130.60.60 
IO-(fU4-H1 J/NS 
IF (1Q.LE.l) GC TO 120 
t?~-nI*Ns~(lQ/2J 
IF (P(MJ-XJ 100.90.110 
NOIJT-tF-I 
RElVKfd 
Ml-tm 
GO TO b0 
tlfl-m 
GO TO 60 
NClJT-HI 
RE IUf:N 
IQ-(KA-r.IJ/NS 
IF (IQ.LE.1) GO TO 120 
ra-nI~!rS~(IQ/2~ 
IF (Gi(lmJ-XJ 160.90.160 
tlx -m 
co TO 130 
m-m 
GO TO 130 
E&l 

06/15/79 18.58.36 PME 1 

SERCH 2 
SERCH 5 
SERCH L( 
SERCH 
SERCH 65 
StRCH 7 
SERCH 
SERCH x 
SERCH 
SECCH :: 
SEHCH 
SERCH :: 
xt!cti 14 
SERCti 
SERCH :ss 
SERCH 
SERCH :x 
‘ESCH 19 
sctioi 
st.flctt s’: 
5t HCM 
SERCH ;: 
s:RCH 
SERCH E 
SERCH 
SEf?Cti It 
SCPCH 
51 ACM ;x 
SERW 
SEACH :: 
SERCH 
SERCH :: 
SERCH 34 
FKH 55 
SEKH 
SERCH :t 
SCflCH 
scflcti :: 
SL.‘!CH L(o 
SEPCH q1 
SEHCH r2 
SERCH r3 
SERCH 44 
SERCH 45 



SIBROUTINE SETSPC lb/76 OPT-l FTN ‘4.6.460 @S/15/79 11.58.36 PIE& 1 

SLBRDUTINE :ETSPC~NITT.AJT.NIPHlT,RKl,~MIFOll SETSPC 
LEVEL 2.ElEW.EO.FO.GO.HD CVARB 
COmON/LARGE/ETHW~~.W.ql).EC~L(.W.1o. cvaRe 

n FO(4(..?4.41J , GD(r.W.L(lJ , HOCL(.W.‘dlJ CVxtB 
COWON /PVkf:B/R~0(2‘4.‘4:J . P(W.‘llJ . ll(24.‘411 . VCTr.‘dlJ , U(Z’+l.~ f’V.Q-63 

#l) . PVRui 
x ROfl(‘t1) . ncn..;r1, , VINF(‘t1) , UINF(I(lJ . 
s RODl’ti(‘41 J 
. OTCPIt!?t.‘41J: OCT(‘11J 

m!qlJ Rf?Z:‘41) , ADPH(*ll I 
.DTOI(W.‘tl~.DTL:R:Ll) . ACT(*clJ . 

PVAc(5 
PVIal 
FVNiO 

10 I rcotcsrcio1 ; Cfue;‘O) ; cor~srtso, .t4PfGOH-- ; RSc’clJ 
a RjZ(‘ilJ RSJ’t!I(‘ilJ. R3TtrlJ ftSZT(41). ASPHITC411 

COWON ~IDvPii5~RK.~TA~L(1~.P~IP~~lJ.DTIL~~i~.DlII.E~’cl~.OCTA.TPC;YI~ 

PLIWII 
PVw5 
ID’/& 
SvnRO 
SVWJ3 
SVFRO 
SYPp.8 
s\ fu!B 
SVPt?Fi 
SVAHD 
SVMB 
SVAwt 

1s 

20 

25 

COWN/SVA%/l, Z , PHI . 01 . DZ . WMI , z::tr , 
s ZEND . PI , fu.wn . CA’f:A , sIu* . kr.AcH . 1wEi . 
x TWE2 . DISK1 , fitPhi , DIT.k.2 , SIGH , Wti..HT . ozur , 
a OZCPH . ZH , TwD . rno * mu TfL . TTw . 
* TTte . AZ OZ , .dIPHI . NIT : Kl’tltI , tdIlFR , 
1 WHI , NPHIl : tell12 , WHIJ , wIln1 , twtw”? , M’rl!lJ . 
* NT , Nil , NT2 , NT3 . Pt’IFD , tiCOt+ , RhCI , 
a PHIF k’ETtlCD. L0.G N3C PINF RHOIN , uIt;F , 
* OINF.OiAti.Al Ef~Gl.ZtIEF.iCti.ZSHIil.IF~;1 

INTEGER DISKl.DI~K~.~~~~l.Tf~~Z 
.- 

SiAG 
CO~~)~D~~/~‘C~~G/!~~~L~~L.~~UR~‘RT.~~DVH.~U~YS.~‘SDNZC.RSONIC.P~INF,RIINF REfUG 

~.VlItiF.tII71lVG.f~~I!O~l RE PLG 
CDr~lON/CO!:!!G~‘I:I!“O.~990.~RTO.URCON.GASCO~.I;ItiO.URSO,UR~O.URHTO.UHGX CC?iflG 
COrYV)t~/Ftiif~O/S~~l~,Z~~.ZFLD.ITPf~Tb.ITFRTf .hCASC.NlDWS EtiTRO 
COfT:I)N/CLUSTH/RJ.XI~W~.TXI~2~J.IXIl~ciJ Cl USTR 
DItEt~SION P5(9S.‘dSJ.PPBlr:,~S) sE;sPc 
DHTA PB/2325*0.O/.P~B/2l’2S~D.O/ SEISPC 
IF~NITT.EQ.NIT.AND.RJT.E~.RJJ GO TO Sr SElSPC 

C . . . . . . ..RESPACE IN HADIf& DIRLCTION SLTSPC 
:: 
!4 

30 

35 

Id;‘;; (6.102) 2 
a 

SETSPC 
SE lSPC 
XTSPC 
SETSPC 
SE?SPC 
SETSPC 
SElSPC 

1s 
lb 

:: 
NX-t~f’ttttl 
NC 1-M 
Ml-NIiT-2 
SIhHRJ-SINH(t?JT) 

19 
20 
21 DO 57 J-S.NT2 

T-TP( J) 
X-XI(J) 
IF(RJT.EQ.O.OJ GO TO 57 
7-1.O/RJT~ALOG~X~SINtiRJ*S9RT~1.0*~X~SINHRJ~~~2~J 
P5(t~ftl~l, J-21-T 
DO 65 N-l.‘i 
30 58 J-::NT2 
DO 5.3 K-S.NPHI 
GO TO (61.62,63.6‘t).N 
PECK-2.J-2).PCJ.KJ 
GO TO se 
l’B(K-2.J-2).U(J.K) 
GO TO 58 
P@(K-i!.J-2J-VCJ.K) 
GO TO SO 
PB(K-2.J-2)QCJ.K) 
CONTIHLJE 
CALL ESPACE(PB.‘dS.rU.NCl.HCl.PPB1 
@O 59 J-l.MCl 

SClSPC 
SETSPC 

22 
2s 

z 
26 
2-l 
28 
29 
30 

40 

45 

SE ISPC 
SLTSPC 
SET5fC 
SEISPC 
SETSPC 
SETSPC 
SETWC 
SCTWC 
SE 1YC 
SETSPC 
SETSPC 
SE TSPC 
SE1 SP: 
SE iSpC 
SLTSPC 
SETSPC 
SETSPC 

57 

61 

62 

65 

6q 
58 

3: 
JS 50 

55 

:Y 36 
:i 
39 
40 



SMIAOUTINE SETSFC X/lb OPT-1 FTN ‘I. bt’lb0 Db/lb/l9 lO.S~.s6 

60 66 

. 61 

65 
68 

69 

895 

10 

75 
70 

31 

80 

00 59 K-l.NwQ 
GO TO tbb.61.68.b9).N 
P(J*Z.K+2)-f’PE(K,J) 
Go 70 59 
U(J+2.K*21-PPB(K.J~ 
GO TO 59 
V(J*Z.K+2)-Pf0CK.J) 
GO 70 59 
U(J.>,K*2)-Pf’CtK.J) 
CONTINUE 
CCNTINUE 
h’RIlE(6.100) NIT,NITT.RJ.RJT 
NIT-NITT 
NT2-NIT+4 
RJ-FIJT 
IF (NRfKL.EO.-1) ti0 TO 31 
00 10 J-3.Nl2 
b0 10 K-J.!@& 
RIiO~J.K~-P~J.K~/~l.O-U~J,K~~~-V~J.K~~=2-U~J.K~~~2~ 
GO TO 5’4 
CON?I:d’JE 
00 32 J-3.NTZ 
DO 32 K-3.tuw1 

a5 

32 
sr IF~NIPHIT.EP.NIPHI.AM).RKT.EQ.AK.~.PHIFDT.E’1.PHIFO~ CO TO 56 
C . . . . . . ..AESPRCE IN ~~~IDINOL OIRECTION 

WIlE (6.10212 

90 

95 

loo 

10: 

110 

a5 

86 

55 

11 

12 

13 

NX.t412*2- 
M-tPtm2 
NCl-N172.2 
Ml-HIPHIT* 
IF(RKT.EP.O.01 GO TO 85 
YO-D.5/RKT*NCC~~1.O~~EXP~RKT~-l.OT~l1IFDT/l~O.O~/ 

s ~1.0-~1.0-L’xP~-R~T~~~HIFOT/l~O.D~~ 
101.SI’iH(RKT=IO1 
CONTINLf 
DO 55 K-3,N.‘HI 
PE(l<X-l.K-2)-RSPHI(K) 
PBCNX-i;K-2j-RWK) 
PB(NX-3.K-2)-RS(K) 
IF(RKT.GT.O.01 GO TO 86 
PS(t;Y..K-2)-PtiIP(K: 
rW TO 55 
YO2.(PtIIP(Kl/PHIFOT’RADI-1.01-101 
P~~t~X.K-2).(Y0*l.O/RKT~ALOG~YO2*50RT~YO2~~Z*1.O~~lrPI 
COttTItiUE 
00 01 N-l.‘4 
00 60 J-3.NT2 
DO 60 K-S.tU’HI 
GO TO ~71.12.73.?~~.N 
PO(J-2,K-2l-P(J.K1 
GO TO 60 
PB!J-i!.K-I)-U(J.K) 
GO TO 60 
PB(J-2.K-2).V(J.K) 

SETSPC 
SETSPC 
SETSPC 
SETYC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SF. ISPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SE TSPC 
SETSPC 
SETSPC 
SETSPC 
SEISPC 
SElSPC 
SETSPC 
SETSPC 
SETSPC 
SETYC 
SElSPC 
SElSf’C 
SETSPC 
SETWC 
SETSPC 
SETS“C 
SETSPC 
SE :YC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SFTWC 
SElSPC 
SETSPC 
SElSPC 
SETSPC 
SETSPC 
SFTSPC 
SCISPC 
SETSPC 
SETSPC 
SETSPC 
SETSPC 
SE TSPC 
SETSPC 
SCTSPC 
SE 1 WC 
SETSP: 



SWROUTINE SETSPC lb/?6 WT.1 

11s GO TO 60 YTWC 
14 P@(J-2.K-2).U(J.K) St TWC 
CO CON?IN’LE St TSPC 

CALL E~ACE(PB.LtS.m..NCl~~l.PPA) SETSPC 
ttT2%-NTZ-2 LTSPC 

120 

125 

130 

135 

l’i0 

1rs 

lS0 

155 

160 

lb5 

110 

FTN L1.614CO Gt?/I5/19 

DO 75 J-l.NT:?Q SXlSPC 
00 1s K-l.nCl SflWC 
Co TO (i6.11.71.79).H Sf1WC 

?b P(J*2.K*2l-Pf’B(J.K0 SElSPC 
IF (P(J*Z.K*Z).LE..O) MITE (6.115) J.U.P(J*Z.K*Z) SETYC 
IF(t’(J*Z.K*Z) .LL. 0.01P(J*2.K*2)-PlMF‘(1.-G~~.S) SETPC 
Go 70 1s Y I’PC 

11 MJ-2.X*21-PPB(J.K) SETSPC 
GO TO 75 UlWC 

70 V(J*Z.K*>)-PPB(J.K) U’TCSC 
GO TO 15 SE TSPC 

:; 
U(J*Z.K*2)-PPB(J.K) KlSW 
cotiTI:.L~ SETSPC 

81 cotu I’M YiSPC 
URITE(i;lOl) NIPHI.N:PtlIT.~.RK1.PHIFO.PnIFDT 
N:PHl-NIPt(Il 
WHI.t4IPt4I*I 
RK-PC1 
PhIFD-PMIFOT 
IF (t.fcEN.EO.-l)t3 TO 33 
D’l C3 J-J.NT2 

iiT%‘C 
SETSPC 
SCTSPC 
SElSPC 
SETSPC 
SElWC 
SfTsPC 

DO 80 K-3,WHI Sf:WC 
60 Rti~~J.K~-F~J.K~/~1.0-U~J,O.~2-V~J.K~~~2-U~J.K~~‘Z~ SETSPC 

M TO 03 SETSPC 
33 COtiTI’:‘& . 

M) 84 J-J.tt72 ! 
DO WI K-J;WI ; 
PS;-U(J,K)~~Z*V~J.K~~~2*U~J,K~‘=2 ; 
RH3(J.K)-tlrlOFt~(P(.t.K).8i~YM.QS~~ ; 

ctL( CC’~TI:r:C ; 
93 CO’~lIUf i 

CO 02 I-l.HCl ; 
RS(K*Z)-P?R(Nx-3.K) ; 
RS,!(r.*2)-PP9:t~X-2.1:~ ; 

02 R~tiIiKt2l-PPB(l~-l.K) < 
56 CON1 1trx J 

:7sPc 
:1sPc 
:Ts?c 

CRLL f’!L)flY(21 ; 
11s FW.?il(:Y..4tiJ-2. ,12.3X.~M-2-,12,3X.7~Y(J.K~-.LlS.b: ; 
100 fOf:r~i(lnO.~9taw%ER OF POINTS IN R~xfu DIRECTION CHAF~C FAofl,IJ i 

TSfC 
:TWC 
:?SPC 
:TsPc 
:1spc 
:rsPc 
1TspC 
:75Pc 
:1spc 

ICO:t5T(~.sl-l , :rszc 
C91.L 1N:TA ! :19-c 

:r;rc 
:l’Pc 
:1sfJc 

*a SE 1 WC 
* 3~ TO.I~.~~~O~~./~X.~~HAAOIAL cWACIH; PMrKTLR CttMXD FRL’H.FS.2. KTWC 
a 3H TO.FS.2) SC ivc 

101 FOAnhT(lh0. JPtwPDER OF t%RIOIWL PLAMS CWUJr,[O FROn. II. SLlsPC 
L :ti TO.I).JH Ofl./lX.~i~!llGjlHCC SPACIIC YAtiFdt 1fH CtdtCLD fROn.FL XlY’C 
=. 5LlWC 
=2.3H TO.FS.2.3M OR./:X.~~‘~C.LUST~RIMG PClttT CttAWC Ff!CY.tf,.l.YH TO StiYC 
*a %lSPC 
= Fb.l.t)H CEGSfES) XTWC 

102 ~CR”AT(~HO.~JIIHESPRCL AT Z-.lPEl2.S1 SCTSPC 
RETWN SLlSpC 

1a.se.3b 

:: 
111 
;12 
113 
119 
115 
116 
117 
110 
119 
120 
121 
122 
123 

:z 
12b 
127 
128 
129 
1so 
1Sl 
132 
1JJ 
1J’c 
13s 
136 
137 
153 
139 
140 
1q1 
l’(2 
1’cJ 
144 
1rs 
146 
lY7 
i4s 
1r9 
150 
IS1 
152 
151 
154 

3 



SWAOUTIHE SETSPC 76/7b CPT-1 

EHD 

FTN ‘9.6*‘460 06/15/79 19.59.Jb r&E 1( 

SETYC 155 



- 

P 
ul 
0 

SWAWTIN SMOCK N/lb OPT-1 fTN ‘4.bMbO ce/15/79 

1s 

20 

25 

30 

3s 

q0 

r5 

50 

55 

C . 

ml) , 
# Rcfl(L(l) , Rolu(rl) , VIkF(W¶) , uIw(*l) . 
I RC~P~~(rl~ , na(-41) , wll(~tl) . PSFH(1(11 , 
a DxPn;a.rl). 8CT('dl) ,DTL’Lf3r.41~.CIL~ ,111 , RCl(rl) . 
L ICSvST! 501 , VW! 22) , ct!,:T( $2) et 5’4 . P“.*l? , . 
‘ h::(‘*l) . “Y’r!I(~l), nSl(rl) : nszi(.ll~. P’5PPIli~l. 

COtW3N /I~~~t~?~~~~K.~lA~L4~l.F~~:P~L(lj.CTI~~i(l~.DT;LC~L(1~.ftTA.lP~~~ 

IF(ICO'.S;(S:.~C.l) KLAG.3 
IF(r.LX .Ll. iCO)GO TO l? 
KLP-rLfi;~ALPrc/lP. 
COttSl(l)-Sitd(f4.P) 
CC'tST(2~-COS(ALP) 
UI'~-GINF~;wSl(2) 
00 II K-;r.tPMIl 
Ph:-Pb!IP(K) 
YitJ (K:--Sit;ilC3t.ST(l)rrOSiPttI) 

18 UI!J (K)* Pitif~:Gt~Sl(l)~Sl~~~'tII) 
ALPD-.&P*,~rGI 
KLG&lLP&.l 

17 cC!tTItrlK 
12 CONlltax 

~u;O~,21.K~ 
1 



f 

SlBRoulIM SHOCI( X/lb OPT-1 

C..ShXK Pt?E5IClDti 

60 3 

65 

r( 

tic 5 r-l.!ir(r 
RS;(K)-R:(~)~~Z~PSZ~K) 
00 ‘4 K-l.2 
E-6-K 
I.W'H1.K 
N-NPHI-K 
RSl(cl-RJT(u) 
RSl( I)-RST(N) 
c.?w:!. E 
D5 5 I-3.W'Hl 

70 

15 
1S 

14 

LO 

IS 
200 

90 

9s 

1(x3 

105 

110 

GIN Lc.t*W,O m/15/79 

~;I.t~~l!K~-~H~l~Krl,-R~l~l:-~,,/t2.D~?A,~DlIL~~, 
PS-P(NT2.K) 
PWAl.PS/PltG 
IF (WfAL.Eil.-1) u) TO 11 
UlT-IJlTILG(PSSAT~ 
RI~RAT-!~~S(PSRHT) 
GO TO l’( 
CALL R:Il~L3(FS.f!OST.UlT) 
F.ttPAl-FC:7:Rl:t.F 
COIIlI!l.f 
RSl.f!Sl(K) 
RSPH-RY~~;~(K) 
RSi’t47.tI;f’H/RSI 
FACTi-VIkl‘(C II-UINF(I. )WYMR 
fACl2-'J!t~~VItiF-U~lr\;11 
IF(FAC72 .LT. O.h;l?--UlT 
If(FA:TZ .Ll. O.~LroITE~6.iOOXI:ff.UIT.FRCT2 
Fci+l: l&f1 .J.c. 5!1(1:W- ,E’~.6.3X.~~ll~.El~.b.5K.6~RCTZ-.EiS.b~ 
t~5211-~t'!.:.:!~il.H~t1!?.FAC71.fACT2) 
RS:l(~:.~l,:71 
CIT.lr.ql-:,~~:J~II;!.F~C~.U:t6~K~.RSZll.RSPHR.~flATl 
uST-U’:U:~!F,~J~T.~;SL~~) 
VSl.VS~Y:ttFiK),~~Hl) 
U5l-U:~U:l~(K).TtHN(?.RSF~tRj 
IF o.~tr\~.~a.G) f10Sl-R~Ai~flWl~ 
Rhi(tdlZ.K)-WSl 
lJ(NrZ.C)-USl 
V(NT2.L)-VjT 
u(‘,?2,r)-uSl 
CFTA N.‘L!rl.N:I%td2.‘:3. IS/ 
IF (hP!&.~i.-1) CC 73 5 
IF (M.Whl.GE.2) UAITE (6.1301 1~Y*Ml.K.~5.ACS~,11l~.U51.V~7.U5T. 

ll%MT 
5 CC!lTI!O~ 

D3 6 K-l.2 
U-6-K 
I.WktI*K 
N-WItI-K 
n521:r 1.ESZT(H) 
tlSL1(1~-RS21(f0 
RSFt~Il(K).-RSPMIltn) 
RSW~IT(I)--RSPHII~N~ 

6 cot4rTItiL~ 
RE l~J9.N 

2 cohlINl~ 
c. .swcc ccrwfcw 

SMOCK 
5t’CtCy.I: 
1HQCK 
SHDCK 
5rYCK 
5WCK 
SMOCK 
SPKK 
5r?CCK 
:HOCK 
SXCK 
LtiKK 
SMSCK 
SMOCK 
SWXC 
SH%K 
SMMK 
SMOCK 
4lY,K 
SWXK 
Sr+G'IK 
5WXK 
5wxK 
swx c 
3HoCK 
WXK 
SHOCK 
swcr 
5tGK 
SHGCK 
SMXK 
YtJCK 
5MlCK 
WOCK 

5rGz 
5tt0CK 
5ttOCK 
SNKK 
S?CJ:K 
SMOCK 
SKKK 
5WCK 
SbtOXK 
SHOCC 
5WiK 
St:GCK 
5WCK 
1W fK 3 
S'*.X K 
SWCK 
SKXK 
:**GCK 
Jri‘CK 
SHCCK 
Sti"TK 
S'IGCK 

rK* 2 



CWRC'LnIN 5HOCK 16176 WT.1 FTH 1(.b*L(60 m/Is’79 

115 
0 

120 

9 

125 

IS0 

15 

16 
135 

1ro 

145 

150 

155 

160 

lb5 

110 

10 

11 

loo 

00 I L-J.IEliI 
RSCK)-AS(K).O.~~(RSLCK~.R:ZTCK))~Z 
DO 9 K-1,2 
U-6-K 
I-WMI*K 
N-WMI -K 
R:(K)-HS(M) 
RSCII-RSitll 
COt;lINl~ 
00 10 K-J.W’HI 
flSP~!~C~-~RS~K*1~-RS~K-l~l/C2.0~1~~~TfL~K~ 
PS-f’(N?Z.K) 
P5kAT.PS~‘PIW 
IF CNRiAL.EQ.-I) Go 10 1s 
ulT-lJ1TIl OCPSHfll) 
Rt#iAT.F.H~S(PSRhl~ 
GO TO lb 
CALL R~IlTLD(PS.ROSF.UlT) 
Rw!f~?.lmSr-/R1Ih 
CC%TI)C.f 
ftSl-f\%(K) 

IF(FACT2 .LT. 0. NIT--UlT 
IF(fRCT2 .LT. 0. ~V!ITE~b.200~uINF.UlT.FRC~2 
AS21 -:.~~.~i~UlT.SSi’HA.FACTl.fA:TZ~ 
,?5:(K!-b?!,!: 
Pil~~,‘.T-;~:~~(‘/I~~f(K),UI~~(K).RSZl .RWhR.R~Al) 
USF.US(L’~!~F.C~~IT.L‘SZI) 
VSF.VS(‘Ji!iriK).HHRHT)~ 
USF-U:(U;llf(K).T~AHT.RSPhR) 
IF (friiiril.E’J.0) ROW-RHIIR~*RwJIN 
Rw(MT~.K)-ROY 
U(NTZ.K~.USF 
V(tiTZ.K).VSF 
U0112.K I-uSF 
IF CI;!.l%..hE.-1) GO TO 10 
IF (t.iiWkl.GC.21 UHITE (6,100) NS.~CHZ.K.~‘S.ROS‘,~~~.USF.YSF.UY. 

1RBWT 
CCfrTINtX 
DO 11 K-l.2 
n-6-K 
I.U"~iItK 
N-WMI -K 
HSLCKj-k;L(H) 
RSZ<I)-HSZ(tO 
R:~W(K~--RSP~~I(F!) 
RWtcIC 1 i--RSPnI(N) 
CON1 IMX 
RETMY 
FOREPl(IM .lbW5irOCK- STRT HO-.IZ.lX.nff-.II.IX.~-,lPfll.q.lX. 

l2HR-1PEl1.4.lX.SHUl-,lPEll.~.lK.2HU-.1~El1.’t.lx.2~~-.IPLl1.~c.l~, 
22liu-.lfEll.rc.lx.sMfG3-lPEll.r) 

ESfI 

WOCK 
5KicC 
Qc-cK 
SWXK 
5WCK 
SnOCK 
ShOCKI 
S,‘OCK 
SKXK 
SWXK 
SHXK 
SWCK 
SMCK 
SHOCK 
SicO:K 
WOiK 
SMCK 
ShOCK 
SWC K 
WXK 
WOCK 
NOCK 
mocK 
SHOCK 
WCCK 
S%XK 
SMOCK 
SWfK 
I%XK 
SWXK 
SMOCK 
SMOCK 
ShCCK 
ShCCK 
ShOCK 
3WCK 
SttOCK 
IHOCC 
SWCK 
SMOCK 
SHCCK 
SHOCK 
SMOCK 
9QCK 
ShOCK 
snocc 
SHXK 
Sb!OCC 
SWC K 
ShZ<K 
SWCK 
9~OCC 
SMCC 
ShOCK 
St+OCK 
SOCK 

8: 
lc0 
101 

z 

:z 

:E 
:Ob 

K 
111 
112 
11s 
114 
11s 
116 
117 
118 
119 
ii0 
121 
122 
12s 
1N 
12s 
126 
121 
120 
129 
lS0 
lS1 
132 
1ss 
lS’( 
1JS 
156 
131 
138 
lS9 
IV0 
141 
lS2 
19s 
1W 
1q5 
l’(b 
191 
1qlJ 
1’19 

Ii2 
15s 



SIBROUTINE START lb/lb OPT-1 FTN 4. b*qbO M/lS/79 

1 SUBROIJTItiE START ~THETAS.H~~FS,G~A.XO.THAB.~.MI.~.U.V.AHO.P.~R. START 
lTH1 STAR1 

5 

. . . . . 
C A SLtRRCUTINE TO COWuTE STAAlING VtUtUES FROh CONICAL FLOU SOLUTION START 

COWON Tt 27) 8 L ALtK 

10 

50 

IS 

20 

2s 

so 

5s 

40 

45 

50 

55 

100 

210 

SW 

L(Dil 

450 

SW 
6’30 

CO:‘n3N /COHl/PERl.GAtWRl 
COtUlSN /ERINT/IER 
EXlEtWAL DERIV 
DI~ZNSION TH(H).Y(n).U(n:.V(fl),R!tOCfl).P(H) 
tA:1t:Al -GA,WA 
rui-0 
CALL IJST~U(H~S.lHETAS.GA~~,IJS.THClAU.~R) 
IFCt?LIO 999.10.999 
AN-H-1 
AW-HU - 1 
DS-XO/CCSClt!ETASl 
ltiOIF-TtiETAS-TIIRB 
YU-COS~SINCTHElAU-THETAS))/COS(TI1E7~ 
CCLY-YWAHU 
DO IO0 I-1.H 
AI-I 
lHCIl-Tt4ClAS. AT~CCCAI-~.O)=DELY~COS(THDIF~I/CDS.CAI-~.O)~DELY* 

1SlttCTtiDIF))~ 

22.Gt-wMt 1.0 
23.GIIW’A-1 .o 
PZSPl- ~~22*21~/~2JL21t2.0~~~~~GA~A/~3~~~22/~2.0~~~21-23~~~~ 

1Cl .O/ZS) 
VFS-5PRT~~Z3~H.YS~~2/2.0)/~l.OtZ3’H~S*=2/2.0~~ 
T(2)-TM11 
T(r)-3.0 
T(S)-US 
I-O 
I-I*1 
AI-I 
C1.W.COSCTCZ)-THPB) 
SIN-SIH(TtZ)-THPB) 
ICI)-(AI-l.O)~DELY 

P(Il-P~3~1’~l.O-T~~~~‘Z-TCS~=~2~*=~GA~rlA.’ZJ~ 
R~3~1~-P~CP1~~1.0-T~~~~~~-T~S~=*2~*~~1.0/23~ 
IF((I+I).GT.%.i’;) 50 TO 999 
T(l)-lotCI*l)-Th\I) 
TZ-T( 3) 
CN.L It~lSCT.2.0.S.OE-b.O.O.O.O.TJ .O.O,D.C.MRIVI 
IF CIER.NE.0) GO TO 998 
CALL Irr7H(T,2.0.S.OE-b.0.O.O.D.TS .O.O.O.O.DERIV) 
IF (IER.tE.0) GO TO 998 
IF~T~2~-THCItl~~975,3C0.5W 
IF(KRS(T~2)-Tti(I*l~)-S.OE-b~ 3W.3DO.bW 
T(2)-12 
T(3)-ltKI*ll-T2 
TCqt3.T‘t 
iisj-TS 
CALL It~TSCT.2.2.0.0.0.0.O.O.O.O.O.O.O.O.D~RIV~ 
IF (IEH.NE.0) GO TO 998 
CALL INlH(T.2.2.0.0.0.0.@ O.O.O.O.O.O.O.DEAIV) 

CC31 
ERINT 
START 
START 
START 
START 
lIfiIf1 
STIUIT 
SIHKT 
START 
STAR1 
s1Rn1 
SIART 
SIKKT 
STAR1 
StART 
i ‘ART 
START 
START 
STAR1 
STAHT 
SIART 
START 
START 
SIART 
START 
5 TART 
STAET 
STm?T 
START 
SlART 
STAAT 
5 IART 
STAHT 
STWT 
SIRAl 
STAlIT 
START 
51Iul1 
s rluTf 
5 IART 
START 
START 
SiAAT 
SIART 
5 [AAl 
5 iA4T 
SIPRT 
S.:ART 
S:AHl 
5IWl 
: IAAl 
SlAHl 

Pfllx 1 



SLElROUlIF;E START lb/76 OPT-1 

IF (fER.NE.0) CO TO 998 

60 475 CI: - ‘T&Y 
TY-T(‘4) 
55=1(S) 
co TO 1150 

990 KR-MR1 
65 999 RElURN 

END 

FIN Q .6*1160 m/15/19 

STRRT 
SIARl 
5:RaT 
STaRT 
START 
S7nRl 
ir:N71 
START 
START 

18.58.36 

s9 
60 
61 

8: 
6’4 
65 
66 
67 

PACE 2 



SLBROUTINE USTHU 76/16 WT.1 FTN L(.b460 

1 SlISROUTIfE USTHc. H.~S.THElAS.GA~~A,US,THETA’~,~~R~ 
c A SIJ~RCUTINE To cowm SURFACE VELOCITY AND HActI ALGAE IMEN 
c THE FREE STREAM HACH NU~WI NID CCY~ ANGLE ARE GIVE 

5 
KER-0 
US1-SQRT~~CIAMA-1.01/~CArP?~~1.01~ 
CNI Hr,HCH~USl.THETAS.tA~~.HMl.T~iETAU.~R~ 

200 

10 100 

10 

2 
15 

22 
25 

20 25 
27 

29 

25 
30 

30 

‘ID 

95 
ss 

60 

999 

IF(trr~s-HII1) 2ti,100,10 
hER-3 
GO TO 999 
u:-us1 
GO ‘ro 999 
IF(I-?R) 999.20.999 
IF(CSl-0.703) 21.22.22 
lJs3-0.5*cUSl*1.0) 
GO TO 23 
US‘I-USlt0.cxx 
COHTiNI'E 
i&L ti~~CH~US3.Tl~ETAS.GAIP.IA.t~~J.TtiETAU.)(ERl 
IF(HKR) 9S9.25.9’99 
IF(HtiFS-HfI3)30.27.29 
us-u:3 
GO TO 999 
USl-US5 
HKl-lItI 
GO TO 20 

GO TO 999 
USE-USEt(A112.O’AZI(HflAC-Hnl))r(H~~-HnlC) 
GO TO ‘40 

c6/15/79 

USTHU 
U5lHU 
USTHU 
u:1tN4 
USTHU 
USTHU 
USTHU 
USTHU 
:JS I tlli 
1lSlllU 
US ‘ilU 
U~THU 
UCTHU 
USTHU 
MTtiU 
USlW 
USIMJ 
USTHU 
U:ltIU 
us TN 
USTHU 
USTtlU 
USTHU 
US THU 
US’IW 
USTHU 
WTHU 
us IN 
us1HJ 
USTtiU 
II’,lbIU 
1,: 11111 
115111u 
us lllU 
USTHU 
USTHU 
US THU 
us IMU 
u:1tw 

PRGE 1 



SIBROUTINE ZEROIN 76176 OPT-1 FTN ‘t.6460 fx/15/79 lB.58.s6 

1 

5 

10 

15 

20 

25 

30 

3s 

L(O 

4s 

13 

20 

SO 

51 
32 

SUOROUTINE ZEROIN~X1.Il.TOLX.FXN.ROL.X.Y~ 
LOGICAL BOL 
A-K1 
FA-FXN(A) 
B-Y1 
X-0 
FB-FXNCB) 
C-A 
FC-FA 
IF ( ABS(FC) .GE. tMS(FB) ) C;o TO 30 
R-B 
FA-FB 

;:: 

FB-FC 

EFA 
TOL-TOLX=A~(AX~~~S~A~.RBS~E~~ 
En-0.5’(C+E) 
IF ( ABStEH-8) .LE. TOL) GO TO ‘40 
P-FCi=t8-A) 
IF (P .GT. 0.0) GO TO 31 
a-FB-FA 
P--P 
GO TO 52 
a- FA - FB 
A-O 
FA-FB 
IF ( P .LE. RoS(O)rTOLl GO 13 34 
IF ( P .LT. (Et+fi)W 1 GO TO 33 
X-EM 
B-EM 
GO TO 35 
X-P/O*fi 
9.X 
GO TO 3S 
X-SIGN(TOL.C-S)*B 
B-X 
hl-FXtItX) 
IF (FU.EQ.O.0) GO TO 50 
IF ( SIGtXl..FC) .EQ. SIC.?I~l.,~fI~ ) GO TO 10 
GO TO 20 

ii,:- SIGS~l..FB~=SIGN~l..FC~ .LE. 0.0 
RETURN 
EOL-.TRM. 
Y-X 
RETURN 
EN0 

ZEROIN 2 
ZtI?OlN 3 
ZCHOIN 4 
ZEIIOIN 5 
ZE HOIN 6 
ZLHCIN 
ZLRirIN 
ZEA~lN 
ZEROIN 
ZCl~~IN 11 
,!tllO:H 
Zt.t!OlN :: 
ZERir:N 14 
ZEROIN 
ZEAOIN 
ZEECIN 
ZEHOlN 
ZLROIN 
ZER?IL( 
ZFR’IN 
ZE KC I N 
ZERC’IN 
ZEHOIN 
ZCROlN 
ZCROIN 
ZEROIN 
Zi-PiIN 
It !!OIN 

:;: 
19 

E 

s: 
w 
25 
2b 
21 

58 
ZL.ROIN 
21 ROlN 
7f ?OlY 
ZEROIN 
ZEPOIN 
ZE”31N 
ZEROIN 
Zf ROIN 
Zf #'DIN 
ZCHGIN 
ZF WJIN 
if FOlN 
ZEI'i?lN 
ZEFOIN 
ZCROIN 
ZEHCIN 
ZE“?IN 
ZLROIN 
ZEROIH 
ZEROIN 
ZEl!OiN 



SLBROUTINE TAINT lb/lb OPT-1 FTN 4.6460 06/15/79 16.58.36 PfGE 1 

1 SUARCUTINE fAINT~KTAB.FTAA.X.FX,N.K.~R, WN) 
DIKNSiON XTAB~l~.FTAa~l~.T~10~.C~lO~ 

CPSOWJ TAINT SLE~RWTINE- IN FORTRAN II. 
IF (N - K) 1.1.2 
NER-2 5 1 
RETURN 

5 
10 9 

2 II- (K-9) 3.3.1 
3 IF ( r.O:d) ‘4.11.S 

11 
15 

9 

10 
0 

20 

12 
7 

25 l’( 

13 

6 
SO 

17 

55 

YO 

4s 

50 

16 

:x 

19 
20 

22 

21 

2b 

23 

25 

24 

5s 

IF C r;sll-2).6.7.‘4 
J-0 
NMI-N-1 
DO 0 I-l.Nfll 
IF (XT%(I)-XTAB(I+l)) 9.11.10 
HER-S 
RETUR:d 
J-J-l 
LO TO I) 
J-J*1 
COt:TINLZ 
rrO!l. 1 
IF CJ) 12.6.b 
wEi- 
DO 13 1.1.N 
yI(x-XTFWI)) 1’1.1’1.13 

. 
GO TO 18 
CONTIhIc 
co 10 15 
00 lb I-l.N 
IF (X-XTAB(I)) 16.17.17 

:;ITO 18 
CONTINLIE 

z-cr.1,/2 
IF (J) 19.1Y.20 
J-1 
t’,:-JvK 
IF CM-N) 21.21.22 
J-J-l 
GO TO 20 
KPi-K*l 
JSAVE-J 
GO 23 L-l.KPl 
C(L)-X-XTHBCJ) 
T(L)-FTAO(J) 
J-J+1 
CO ?I J-1.K 
I-J91 
T(l)-(C(J)TT(I)-C(I)=T(J))/(C(J)-C(I)) 
I-I*1 
IF (I-KPl) 25.25 .2‘4 
CONTINUE 
FX-T(KP11 
NP A - 1 
RETURN 
FAD 

TAINT 
TAIh’l 
TAINT 
TAX&l 
TAINT 
TAINT 
TAINT 
TA!NT 
TAINT 
TAINi 
TAINT 
TAiNT 
TAINT 
TAINT 
7AINT 
TAINT 
TAINT 
TAI!tT 
TAslIT 
TAI IIT 
Tnlrr 
TAINT 
lAIrIT 
TAINT 
TAINT 
TAI!iT 
TAINT 
TAINT 
THItIT 
TAINT 
TAiNT 
TAINT 
TAINT 
inIt4i 
7AiNT 
TAINT 
lillYI 
Insvi 
TAINT 
TA’W 
I&w 
TAINT 
TAINT 
TAINT 
TAINT 
TAlNT 
TIlINl 

TAINT 
IRINT 
7AltlT 
TAXI41 
TAINT 
1AltrT 
TAINT 
TAINT 

2 
3 
‘I 

i 
1 
0 
9 

:: 

:i 

i’s 
16 

is’ 
19 

E 
22 
23 

Z 
26 
21 
2s 
29 

:: 

:: 

z 
36 

:I 
39 
L(o 
41 
Y2 
q3 
L('i 
4s 
'46 
Y? 
L(o 
L(9 
50 

55: 
53 

E 
56 
57 
SO 



P 
W 
co 

SVeROUTINE tEOt?I 76176 OPT-l FT;4 9.6460 06/15/79 10.58.36 PAGE 1 

10 

15 

SLOROUTINE GEOffl~K7.P~IP.NPHI.Z.R.RZ.RPHI.IPRNT.ZO.ZJUNC.N~~t~E~ 
C 

COnnON/BOOY/AAR~S2~.It~D~S00~.XC3~.XU~3~.GUflC6~.XU~J~.DU~~~~~ 
COrPK)!~/~INIlB/ZSAVC25~.NPChV~2Sl,t~OU 

C 
OIkENSIOY PliIP~~i~.RC~l~.PZC~l~.RP~I~~l~ 
DIKNSIL.. RCO?~~C~l~,RPCOM~rl~,flZCO~~E~rl~ 

C 
OAT& EPS.NIT.ISTRT/.lE-S.20,3/ 

C 
IF(K7.GT.0) GO TO 21 
IFLAS-0 
READCS,'(S?) NPAT 

r(57 FORfIAT( 15) 
CALL OiEt~tMl.INO.5CO.O~ 
CALL REA~HSCl,ZSAV.Sl.NPATtl) 
RETU!IN 

20 

25 

30 

3s 

40 

L(5 

SO 

5s 

21 IFCIFLAG.EQ.0) GO TO '458 
22 IFCNCOtlZ.tQ.2) GO TO LtSb 

L 
ZFRACT-CZ-ZO)/(ZJUNC-ZO) 
00 20 I-ISTRT,NPHI 
R(I)-RCO'It~I)*ZFRACT 
RP?IICI)-HPCO!,T(I)rZFRACT 

20 RZ(I)-RZCONE(I1 
GO TO 18 

C 
‘(se 

'156 

C 

1 

100 
3 
q 

t 
105 

40 
C 

C 
106 

ZSAVE-Z 
Z-ZJUNC 
00 17 I-ISTRT.WHI 
IENO-O 
PHI-PHIP(I) 
IF(I.NE.ISTRT) GO TO 40 
u-u-. 5 

DO 1 J-l.NOU 
NXG- J 
IFCZ.LE.ZSAV(J*l))GO TO 3 
CONTIWE 
URITC(b.lOO>Z 
FGti::ATC* STOP - GEOnt - Z - z.EI2.S.r EXCEEDS TABLE=) 
tJ"AT-NPSAVINSEG+l) 
CKLL REAOt?SCI.AAR,52.NPAT~ 
URITE(6,lOS~NPAT. .PHI.(AAR(IO).IO-"9.52) 
CCR?lAT(= t;PAT.Z.PHI,NB - *.IS.b~12.5) 
IEU-ICU-0 

DO 15 IT-l.NIT 
CALL POINT(NPAT.U.U,1) 
X(2)-PBS(X(2)) 
PH-ATAN2CXCZ).-X(1)) 
G-PH-PHI 
F-X(31-2 
WRITE(b.IOG)IT.NPAT.U.U.F.C 
FORt:AT(* 1T.NTAT.U.U.F.G - *.215.‘4E12.5) 

GEOW 
GEOffl 
GEOm 
c4.@tTl 
GEOW 
GEOUl 
CEO74 
GE IGtH 
cxum 
CLOUI 
CXOffl 
GEOtt1 
LEO!+4 
GEcm 
GECrn 
C-Eom 
GECtH 
GEOtl’i 
GEGfW 
ci O??I 
GLOW 
GECM 
GECtti 
GEOrrj 
GEOVi 
GECWI 
tiE on1 
GfGtH 
GEOtH 
GEOffl 
CEOUl 
rM om 
CXOffl 
c4. C’tH 
GFOtH 
cxcwi 
lxom 
GEOt94 
GE Ot?i 
GEOfH 
GlOWI 
CEOM 
GECWl 
GE0.W 
~JOt?~ 
I-JEottc 
GE@wi 
GEOM 
GEOFYI 
CEOtT4 
GEOM 
GEOt?l 
IXOtTi 
GEOVi 
GE O:?i 
GEOt?c 
CLOWI 

2 
3 
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